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Progress in Medical Research 
on Air Pollution 


HARRY HEIMANN, M.D., L. OTIS EMIK, Ph.D., RICHARD A. PRINDLE, M.D., M.P.H., 
and WILTON M. FISHER, M.D., Ph.D. 


For 3 years the Air Pollution Medical Branch 
of the Division of Special Health Services has been 
working in the increasingly more important but 
relatively unexplored field of air pollution in its 
specific relation to human health. The work began 
with a search for and a systematic appraisal of the 
scattered sources of knowledge, followed closely by 
tentative explorations into those parts of the prob- 
lem holding promise of significant findings. Suffi- 
ciently successful results of initial activities helped 
chart the present course of action, which, in turn, 
points toward ideas requiring emphasis in the future. 


HE Public Health Service has been con- 
cerned with the health aspects of commu- 
nity air pollution for many years (7,2). It was 
not until 1955, however, when Public Law 159 
was passed by the 84th Congress, that the sub- 
ject was accepted as of sufficient importance in 
itself to merit separate study. The Air Pollu- 
tion Medical Program of the Division of 
Special Health Services was set up for this 
purpose in July 1955. 
Specifically, the Air Pollution Medical Pro- 
gram was charged with the responsibility of 
determining whether or not community air pol- 
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lution modified health among human popula- 
tions. The first part of this charge involved 
the problem of definitions. What is meant by 
community air pollution? What are health 
effects?) What should be the ultimate goal of 
the program ? 

For immediate use, air pollutants were de- 
fined as those materials in the community air 
that were contributed by the acts of man, ex- 
cluding biological agents and radioactive ma- 
terials (3). It was assumed that a commu- 
nity was an urban aggregation which might 
well cross political boundaries; it would have 
a large number of people potentially exposed 
generally to the same atmospheric air. Health 
effects were defined as those effects which might 
result in physiological or pathological changes 
which could be measured by objective tech- 
niques. The ultimate goal was seen early to 
be the definition of those agents in the air 
which cause deleterious health effects under 
specified conditions, so that appropriate steps 
could be taken to prevent or minimize these 
effects. 

A wide variety of specific information was 
immediately available. For example, it was 
known that within the United States mortality 
rates for certain diseases varied from commu- 
nity to community; that eye irritation in the 
Los Angeles Basin was associated with the 
local smog (4); and that those who had died 
during the acute air pollution episodes of Lon- 
don (5), Donora (6), and the Meuse Valley 
(7) were generally elderly and frequently had 
preexisting respiratory or cardiac difficulties. 
From the same episodes and from other data 
there was evidence that the breathing of irri- 
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tants result in changes in respiratory physi- 
ology (8-10). There was evidence that ozone 
was toxic. (//-1/3) and that rather large 
amounts were in the air of such areas as Los 
Angeles (14). There was also evidence that 
oxides of sulfur were present in many urban 
atmospheres and that they could adversely af- 
fect human health. Further, information 
from Great Britain indicated that observed var- 
iations in morbidity and mortality from city 
to city for some specific diseases were similar 
in pattern to the known or assumed intensities 
of air pollution. 

A large amount of statistical data offered 
potentially useful information. But the data 
needed to be reoriented since they had been 
compiled for studies or activities unrelated to 
air pollution. A statistical section was organ- 
ized in our program to study the application 
of these data to our purposes. 


Two Courses of Action 


We pursued two main courses of action. 
First, studies were designed to measure the 
health status of a community to determine 
whether aberrations in health patterns were re- 
lated to indexes of air pollution. These activi- 
ties were largely either field investigations or 
“desk” statistical studies. Second, studies were 
designed to define the biological or health effects 
of single or multiple known or suspected con- 
stituents of air pollution. These were largely 
laboratory studies. Thus, the program was di- 
vided between epidemiology and laboratory 
investigations, with certain activities, such as 
function testing of lungs, falling into both. 

For the statistical work we knew that large 
bodies of data were in the records of vital sta- 
tistics units throughout the country. Some 
quick and some more detailed examinations of 
these data from the viewpoint of specific dis- 
eases were essential to see whether any “good 
leads” were hidden there. Mortality data pro- 
vide good, solid quantitative figures, but the 
quality of such data is not as good. For this 
reason we also needed to examine morbidity 
records whose accuracy of diagnosis was likely 
to be of much better quality. The Health In- 
surance Plan of Greater New York, the Veter- 
ans Administration, the Bureau of Old-Age and 
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Survivors Insurance, and others collect exten- 
sive morbidity information. While such mor- 
tality and morbidity data were more or less 
readily available, we found practically no rec- 
ords of air pollution levels to which we might 
relate them. We had either to develop some 
kind of index of air pollution that could be ap- 
plicable to any community or to use the limited 
data from those few localities where some air 
pollution measurements had been made. It 
was decided to do both. Air pollution indexes 
were developed based upon populations, indus- 
try, and fuel consumption for all American 
metropolitan areas. Detailed, although lim- 
ited, aerometric information is being used in 
intracity comparisons. The analyses of these 
measurements are in process. 


Epidemiology of Air Pollution 


In the program’s general responsibility for 
defining health problems of communities as they 
may relate to air pollution, we are employing, 
insofar as possible, the methods of epidemiol- 
ogy. This method originally was developed 
and applied to deal with communicable disease. 
In epidemics, an identifiable disease is present 
in unusual numbers in a given population. It 
is a relatively simple matter to divide the com- 
munity into those who do or do not have the 
disease. When appropriate information has 
been gathered to describe the differences be- 
tween these groups, it then becomes possible 
to investigate how the disease agent was dis- 
tributed and how it was propagated. The con- 
tribution of the external factors of the 
environment can be estimated and, in some 
cases, even defined. More recently, the general 
utility and applicability of the epidemiological 
method, with various modifications, has resulted 
in its broad use in the study of mental dis- 
orders, home accidents, automobile accidents, 
heart disease, and even population control. 

An identifiable disease or condition is not 
always evident in these studies. Only recently 
research has identified a group of organisms 
called the orphan viruses because they were 
not known to be associated with a disease. Sur- 
veys have shown that many people carry anti- 
bodies for these same viruses. Further 
investigation revealed the disease (15). 
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Those who investig&te effects of air pollu- 
tion on health are in the position of having a 
large group of potential agents and no specific 
disease. We suspect that nonspecific effects of 
air pollution disease now are classed in the 
catchall of “degenerative disease,” or constitute 
conditions assumed to occur “naturally” in the 
population. Such conditions would include 
chronic bronchitis, pulmonary emphysema, and 
cardiac deaths. 

It was necessary to begin our attack upon a 
broad front and be ready to change direction 
as information was gained. The pattern of 
occurrence of chronic bronchitis and lung can- 
cer, on the one hand, and the episodes in Donora 
and London, on the other, strongly suggested 
that there were acute effects producing imme- 
diate changes in function, even leading to 
death, and chronic effects demonstrable only 
after months or years of exposure, or develop- 
ing long after exposure had ceased. The study 
of these two phenomena required different ap- 
proaches with different methods of identifying 
and quantifying the effects. 


Current Developments 


Although there is enough evidence to suggest 
strongly that air pollution can cause many ad- 
verse health effects, reliable medical data are 
not common. Consequently, we have had to 
search for facts which could withstand careful 
scrutiny. 

The most important known way in which air 
pollution influences health is that it irritates, 
and so may possibly damage, membranous sur- 
faces of the body. Our investigations into the 
recorded acute air pollution episodes show that 
the primary effects were observed on the respir- 
atory tract with secondary, indirect, effects on 
the heart. In the Los Angeles area, air pollu- 
tion appears to have a primary effect upon the 
eye membranes. The respiratory tract and the 
eye are particularly susceptible for the obvious 
reason that they are in contact with the ambient 
air; and, therefore, these organ systems will re- 
ceive special attention in this discussion. How- 
ever, investigations are underway on other 
matters such as allergy, cancer, and infectious 
disease. In a field where few guidelines ex- 
isted we had to create and formulate new tech- 
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niques on how to measure and evaluate the culp- 
ability of air pollution components, how to 
simulate actual air pollution in test situations, 
how to measure lung airway resistance, how to 
employ animal experimental “epidemiology,” 
and how to establish and use air pollution in- 
dexes for expressing relative air pollution 
levels, relative to such elusive factors as in- 
tensity, duration, and locale. 


Testing of Lung Function 


One thing we have needed is a lung function 
testing method suitable for screening large 
numbers of people. Through some of our own 
staff efforts and our support of research at 
Harvard University, there is now at least one 
type of testing machine that seems to be suit- 
able for the purpose (/6). It indirectly meas- 
ures the airway resistance to expiration. At 
the Occupational Health Field Headquarters of 
the Public Health Service a group is comple- 
menting the work being done at Harvard. 
They are considering how to provide the equip- 
ment and personnel suitable for testing a large 
series of people in their own communities and 
to determine how such procedures should be 
applied. 

In addition, research at the University of 
Pittsburgh (77) and at the University of Cin- 
cinnati (78) also is concerned with the effects 
upon lung function of low concentrations of 
potential irritants. The development of such 
methods and tests will play an important role 
in community health studies, such as the cur- 
rent one in Nashville, Tenn. (79). Used in 
conjunction with information about environ- 
mental influences within a community, this type 
of objective medical examination can add sig- 
nificantly to the usefulness and reliability of 
epidemiological investigations. 


Epidemiological Evaluations 


There is also the classic type of straight- 
forward epidemiological investigation in the 
program. The first such study was a reevalua- 
tion of the health of the population of Donora, 
Pa. (20) in the light of the 1948 air pollution 
episode (6). Preliminary data indicate that 
Donora residents who were adversely affected 
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during the 1948 episode were more likely to 
have more illness later than were those who 
apparently. were not affected (20). 

The epidemiological survey of the Detroit- 
Windsor area, a joint venture by the Govern- 
ments of Canada and the United States, was 
begun before 1955. From the data seen thus 
far, we have been able to deduce some meth- 
odological ideas (2/). 

In Nashville (79), mentioned above, we are 
evaluating health patterns in a community 
where air pollution, when it occurs, is primarily 
soft coal smoke. The Nashville study has four 
broad aspects: (a) a study of mortality by 
cause and frequency in relation to place and 
duration of residence; (4) a study from post- 
mortem examinations of carbonaceous dust 
accumulations in the lungs, also in relation to 
place and duration of residence; (¢) a house- 
hold morbidity survey to find out about acute 
and chronic disease in relation to place and 
duration of residence, and in relation, of course, 
to current air pollution measurements; and (d) 
a study of the influence of measured air pollu- 
tion upon cardiorespiratory disease patients, 
including a group with bronchial asthma. 


Laboratory and Statistical Studies 


Another important approach with bearing on 
our field of interest is the observation of the 
effects of airborne irritants upon animals. 
There often is a high correlation between the 
effects of an environmental factor upon animals 
and its effect upon humans. 

There are three ways that animals may be 
used in such investigations. First, wild and 
domestic animals may be examined for the 
effects of naturally occurring pollution. The 
following are cited as two examples of the 
many reports demonstrating this approach. 
Informed that the health of chickens was ad- 
versely affected by air pollution in the Los 
Angeles area, we supported a field study of this 
phenomenon. Because the results were incon- 
clusive, the experiment is now being repeated 
under well-controlled conditions. Research 
conducted at the University of Southern Cali- 
fornia has shown that both the fertility of mice 
and the survival rate of newborn mice are re- 
duced by long-continued parental exposure to 
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inhalation of low concentrations of synthetic 
air pollution of the Los Angeles type (22 

The second way is to expose the animals 
under experimental conditions to single pollut- 
ants or multiple pollutants whose composition 
is more or less known. Of two such experi- 
ments being carried out at Vanderbilt Uni- 
versity (23) the first is to determine exactly 
where in the respiratory tract the common air 
pollutant, sulfur dioxide, impinges to cause its 
effect. The second is to observe one series of 
animals exposed over a lifetime to sulfur di- 
oxide at known low concentrations and another 
series exposed to bituminous coal smoke. 

A third way of using experimental animals 
is to establish colonies of different species and 
strains under controlled conditions, and let 
them live out their lives in typical, urban 
areas where they would be exposed to the same 
atmosphere as that breathed by the human 
inhabitants. Simultaneously, observations 
would be made of a group of control animals 
for which the air is appropriately cleaned to 
remove the pollutants. We are currently fi- 
nancing such a study at Wayne University 
(24). 

In statistical studies, the work is divided 
broadly into a study of records of past mortal- 
ity by cause and past morbidity by cause in 
relation to environmental factors, including, of 
course, air pollution. At the same time our 
statistical unit is looking into recent and cur- 
rent frequency of causes of death and the fre- 
quency of illness. In both instances efforts 
have been concentrated on those clinical en- 
tities which might be causally related to air 
pollution. 

The first report to come from our statistical 
unit was Comparative Mortality Among 163 
Metropolitan Areas of the United States—102 
Causes of Death (25). 

The morbidity data for the current retro- 
spective studies were collected from the Veter- 
ans Administration records of veterans receiv- 
ing disability pensions and from records of 
persons enrolled in the Health Insurance Plan 
of Greater New York. From such data we have 
been able to make a preliminary estimate of 
the possible biological signifieance of only a 
small portion. Certain respiratory tract dis- 
eases appear to be frequently associated with 
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intense urbanization and, by inference, prob- 
ably with intense air pollution. 

To study specific diseases and body reactions 
believed to be associated with air pollution, the 
nature of the irritant action must be considered. 
While ophthalmologists for many years have 
used irritant materials to stimulate healing of 
some types of eye ulcers, experimental animals 
exposed to sublethal levels of ozone (a respira- 
tory tract irritant) have developed pulmonary 
fibrosis. In both of these reactions, we have 
examples of the tissue-stimulating properties 
of certain air pollution components which in 
one case were beneficial to the organism and in 
the other harmful. 


Nitro-Olefins 


Theoretical considerations based on available 
data have indicated that, under the peculiar 
circumstances that may at times exist in the air 
of the Los Angeles Basin, nitro-olefins may be 
produced in that atmosphere (26, 27). How- 
ever, the presence of these compounds has thus 
far not been demonstrated, probably because 
of their labile nature. Despite this failure, we 
considered it important to study the noxious 
properties of the nitro-olefins. In investiga- 
tions at the University of Miami to test their 
toxicity, 18 nitro-olefin compounds have proved 
to be highly damaging to animals, however 
they are administered (28). With high dos- 
ages, deaths occurred so rapidly that only acute 
congestion of all vital organs was found. When 
the specific stress factors of high temperature 
and humidity were added, deaths of the ani- 
mals oceurred even earlier. This confirmed 
other toxicological studies reporting that bio- 
logical stress produced in any one of a number 
of ways, including physical exertion, intensi- 
fied the effect of poisons (29). So far this in- 
vestigation at the University of Miami has also 
confirmed some of the earlier toxicological 
studies of nitro-olefins. Our investigator at the 
University of Miami is now ready to begin 
long-term exposures to nitro-olefins in low con- 
centrations, simulating what, it is believed, may 
occur in community air. 

An adventitious observation was made in the 
early phases of the study of the nitro-olefins. 
The researchers found that their own eyes were 
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strongly irritated when they handled the com- 
pounds or even when they examined the animals 
that had been treated with them. They, there- 
fore, tried the effect of low concentrations on 
themselves, and found that at levels of air con- 
centrations theoretically approximating those 
in the air of the Los Angeles Basin they again 
experienced symptoms of eye irritation (30). 
These experiments on eye irritation were re- 
peated by an investigator working in Los 
Angeles, using a different technique; again, it 
was observed that eye irritation occurred with 
exposures to low concentrations of the nitro- 
olefins. 


Ozone, Sulfur Oxides, and Aerosols 


Other laboratory studies on the mechanism 
of action of known irritants have been pursued 
at the Occupational Health Field Headquarters. 
Most important were those involving ozone, a 
gas that has its effect in the deeper parts of the 
lung. Experimental animals exposed to con- 
centrations lower than those previously con- 
sidered injurious suffered fatal pulmonary 
edema (3/7). Animals repeatedly exposed to 
quite low, safe-concentration levels developed 
resistance to later exposures known to be toxic 

32). It is possible that such a protective 
mechanism may be of importance in protecting 
man’s lungs from injury under natural condi- 
tions. Exploration of the nature of this pro- 
tective action has not been successful, so far. 
The phenomenon may be related to the fact 
that, in the test tube at least, ozone reacts with 
protein to form a new specific antigenic agent 
(33). If such a reaction actually occurs be- 
tween ozone and the surface proteins in the hu- 
man respiratory tract, it may explain why some 
resistance to later exposure occurs, 

There was one finding already mentioned in 
another context that was rather disturbing. 
When animals breathed sublethal concentra- 
tions of ozone daily over a period of months, 
they developed scarring in the lungs (34). 

Investigators working on lung-function test- 
ing have found that oxides of sulfur (gases 
produced by burning sulfur contained in small 
but significant amounts in many fossil fuels) 
caused increased airway resistance (8). This, 
it was observed, occurs with air concentrations 
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found on oceasion in some urban communities. 
It has also been demonstrated that a derivative 
of sulfur dioxide, sulfur trioxide, in equal con- 
centration is even more irritating than the diox- 
ide (9). Both gases are produced when fossil 
fuels are burned. Finally, it was shown that 
the effect of sulfur dioxide, and of certain other 
irritant gases, is markedly enhanced by the 
presence of a solid or liquid aerosol which by 
itself may not be irritating (35). Aerosols of 
this type, of course, also commonly appear in 
Irri- 


tating gases are not all necessarily enhanced 


the air, especially in urban communities. 


by aerosols; the nature of the aerosol itself also 
is of significance (36, 37). We are currently 
studying the possible mechanisms of this phe- 
nomenon. The thesis that the effect of an irri- 
tant gas on the lung is enhanced by the simul- 
taneous presence of an aerosol, however, is not 
accepted by all investigators, but the prepon- 
derence of medical opinion favors it. Since 
it is impossible to conceive of natural air with- 
out the presence of an aerosol of some type, 
the matter may indeed be significant. 


Tissue, Cell, and Enzyme Studies 


Necessarily our studies of the action of these 
noxious agents on the body began at the pri- 
mary level. Knowing that the body’s response 
to membrane irritation would evoke a series of 
protective mechanisms that would mask the 
effect, we determined that one of the better 
ways to study membrane irritation would be 
in isolated cells and cell groups. We are pro- 
moting such an activity at Baylor University. 
Using a mixture probably containing nitro- 
olefins as one of the toxicants, data thus far 
show that such air pollution adversely affects 
muscle contraction and leucocyte metabolism in 
special preparations (38). This continuing 
work has as its ultimate purpose the elucidation 
of the effect of such air pollutants upon the 
enzyme systems that are modified to produce 
these end reactions. 

In line with these explorations, we also em- 
ployed the tissue culture technique which is 
relatively unexplored for toxicological studies. 
This technique is applied to the study of cell 
preparations, genérally of human origin, for 
changes in growth, reproduction, and metab- 
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olism. An authority in the field of tissue cul- 
ture studies at the University of Nebraska 
undertook the project for us. Using tissue cul- 
tures about which a great deal is known (fibro- 
blasts, cancerous cervical epithelial cells, and 
liver cells), the investigator showed that low 
concentrations of sulfur dioxide stimulate cell- 
ular activity; high concentrations of the gas 
are lethal (39). The effects of sulfur dioxide, 
nitrogen dioxide, salts of these acid gases, gaso- 
line, and ozone are under continuilig investiga- 
tion. 

Work on the causes and nature of eye irrita- 
tion has progressed slowly. Research in Cali- 
fornia has produced some significant findings 
and it is now generally agreed among authori- 
ties that although the eyes of susceptible per- 
sons in Los Angeles become irritated when 
certain air pollution constituent levels are high, 
there are no objective changes in the eyes (40). 
In addition, the occurrence of eye irritation 
under experimental conditions is statistically 
associated with the presence in the air of a 
group of chemicals that include the nitro- 
olefins, as mentioned (47). 

Explorations at the Occupational Health 
Field Headquarters show that another body 
system may be affected by irritation from air 
pollution. While exploring the mechanism in- 
volved in the development of pulmonary edema 
from ozone, previously described, it was shown 
that there was a simultaneous decrease of cer- 
tain enzymes including alkaline phosphatase 
in the affected lung tissue (42). A search was 
then made for the alkaline phosphatase level 
in the circulating blood as possibly being a 
more convenient indicator of lung injury. 
Again, the enzyme level was found to be al- 
tered. In the present state of knowledge we 
have not been able to extrapolate these findings 
to the human. But, if we should succeed in 
doing so, we may be able to detect. the degree 
of lung injury simply by testing a blood sample. 


Cardiorespiratory Disease 

At the University of Cincinnati, a detailed 
study of house-bound cardiorespiratory pa- 
tients revealed that the diffusion of vital gases 
across the respiratory membranes into the blood 
was adversely affected by peak levels of urban 
air pollution in the Cincinnati area (78). This 
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may indeed be significant. At the University 
of Pittsburgh attempts are underway to test 
the effects of irritant gases upon the lung func- 
tion of experimental animals in which cardio- 
respiratory disease has been previously pro- 
duced artificially (77). 

In this connection, a Los Angeles pulmonary 
physiologist, during periods of high air pollu- 
tion, has placed patients with known lung 
disease at the Samaritan Hospital in a special 
room where only cleaned air is allowed to enter. 
After a period of a few hours, these people show 


appreciable improvement in the function of 


their lungs, and so in their well-being. 


Chronic Bronchitis 

In addition to studying the nature of air 
pollutants, their effects on specific organ sys- 
tems, and the method of evaluating their effects 
upon community health, we hope to observe the 
relationship of air pollution to specific dis- 
eases. At the California State Department of 
Public Health, investigations currently are un- 
derway on the effect of air pollution on the 
natural history of the diffuse clinical syndrome 
-alled chronic bronchitis (42). 

Studies of the natural history of chronic 
bronchitis have been strongly influenced by ex- 
perience in Great Britain (44). Air pollution 
in the British Isles, associated primarily with 
weather and use of relatively low-grade solid 
fuel, has been a subject of concern for years. 
The episode in London in December 1952 (5), 
to which some 4,000 deaths were attributed, led 
to intensive epidemiological study. Some sig- 
nificant concepts stem from these current 
investigations. 

For some time chronic bronchitis has held a 
high place among the causes of death in Great 
Britain (44), certainly much higher than in 
the United States. Without going into the at- 
tempts to consider all the possible variables 
that may explain the reasons for the difference, 
it is the consensus of enlightened British med- 
ical opinion that they do, in fact, have a high 
frequency of this disease and that its oceur- 
rence is very likely associated with air pollu- 
tion.. In contradistinction to our predicament, 
they have identified a disease entity which they 
can relate to their air pollution. 
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In effective liaison with the British investi- 
gators (45), we are currently trying to clarify 
the reasons for the difference between their fre- 
quency of chronic bronchitis and ours, Pre- 
vailing judgment among qualified people is 
that the frequency of this disease in the United 
States has been increasing in recent years. 


Bronchial Asthma 

Bronchial asthma has also received consid- 
erable attention, but the results of several in- 
vestigations are far from conclusive. A study 
in Pasadena, Calif., under the auspices of the 
California State Department of Health, in- 
volved a preliminary survey of the occurrence 
of asthmatic attacks in relation to certain air 
pollution variables (46). The results indicated 
that there was a doubtful association between 
certain high air pollution levels and occurrence 
of asthmatic attacks. This finding was un- 
expected, to say the least. Observations among 
asthmatic patients in the Nashville study may 
be useful in clarifying the matter (79). 

One of the newest aspects of the Air Pollution 
Medical Program is designed to investigate the 
size of the health problem caused by airborne 
allergens of vegetative and related origins. 
Seasonal hay fever, it is estimated, attacks be- 
tween 1 and 214 million people in the United 
States; bronchial asthma is said to affect from 
14 to 314 million persons. We are also obtain- 
ing data on the degree of disability that these 
illnesses cause and their cost to the Nation in 
loss of working ability. 

The concept that simple chemical substances 
may combine with body proteins to form a 
new substance which may be allergenic has 
played an important role in establishing our 
concern with airborne allergens or allergen pre- 
cursors. Such precursors, simple chemical sub- 
stances, may well be present in polluted air. We 
discussed briefly how ozone combined with pro- 
teins experimentally resulted in the formation 
of a new antigenic agent (28). The significance 
of that observation is enhanced by a report re- 
ceived a few years ago from the U. S. Army in 
Japan (47). It appeared that in and about 
Yokohama some persons of the Army of Oc- 
cupation and members of their families de- 
veloped symptoms of bronchial asthma on 
certain days. This was deemed to be due to 
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material discharged into the air from industrial 
operations. From the data supplied, the specific 
causative mechanism is not known. It cannot 
be ignored, however, that reports of this nature 
are rare. A few reports in the medical literature 
(48-50) have directed attention to an allergic 
response to sulfur dioxide in air; however, it is 
perplexing that despite the fact that sulfur 
dioxide is present in the air of so many urban 
communities, the reports are so rare. If the 
matter were looked into thoroughly, more re- 
ports might be forthcoming. 


Respiratory Infections 

Although infectious diseases are primarily 
the concern, in the Public Health Service, of the 
National Institute of Allergy and Infectious 
Diseases and of the Communicable Disease Cen- 
ter, our program has been probing the possibil- 
ity that air pollutants may modify airborne 
infectious agents; they also may be a factor 
when exposed human tissue becomes vulnerable 
to infection. Early studies by others have sug- 
gested that airborne chemicals destroy some 
airborne bacteria and might, therefore, actually 
reduce the possibility of air-transmitted disease 
of the respiratory tract. What was not con- 
sidered in those early studies was the possibility 
that air pollutants would alter the body mem- 
brane surfaces to make them susceptible to in- 
fection. A few years ago, researchers at Johns 
Hopkins University studied the occurrence of 
pheumonia in mice exposed to coal smoke and 
then to pneumococci (5/7). The data indicated 
that pneumonia did not occur more frequently 
in mice exposed to smoke. However, another 
investigator, working at the Armour Research 
Foundation under Air Force auspices, exposed 
animals to low concentrations of ozone prior to 
their exposure to airborne organisms, and found 
that pneumonia infection was of greater fre- 
quency in the exposed animals (52). We are 
currently supporting research at the University 
of California on the influence of ozonized 
gasoline fumes upon the pneumonia rate in 
mice, exposed also to a virulent pneumococcus 
(53). 

Lung Cancer 

The increase in the frequency of lung cancer 

throughout the world in recent years has stim- 
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ulated universal interest. The most recent data 
point to cigarette smoke as a major factor. 
Cigarette smoking notwithstanding, some sta- 
tistical studies have shown that the cancer rate 
is higher in urban areas with high air pollu- 
tion levels than in rural areas with low air pol- 
lution levels (54). 

It is generally accepted that the air can 
carry materials capable of acting as carcinogens. 
Acceptance of this belief is based in great part 
on work done with experimental animals. In- 
dustrial experience has shown that the air in- 
side certain factories contains some carcino- 
gens. It is not difficult, then, to understand 
that many of these same agents are released 
into the community air. Furthermore, such 
well-known experimental carcinogens as benz- 
pyrene have been found in community air (54), 
as well as in exhaust gas from the internal 
combustion engine (56, 57). Research con- 
ducted at the University of California at 
Berkeley has shown that such polycyclic 
hydrocarbons can be produced by combustion 
of even some of the simplest straight-chain hy- 
drocarbons under suitable conditions (458). 

Some epidemiological investigations of the 
lung cancer problem in Great Britain show that 
there is an association between urban living, 
frequency of lung cancer, and the presence in 
the air of certain polycyclic hydrocarbons al- 
ready known to be carcinogenic for experi- 
mental animals. Preliminary _ statistical 
evaluation of certain American mortality data 
in our own program bears out the association 
between air pollution and lung cancer. 

Currently in progress, in the second year of 
a 3-year job, is an investigation of the car- 
cinogenic potential of the particulate matter 
collected in nine cities in the United States 
(59). For these nine cities there are relatively 
wide variations in lung cancer frequency. 


Mucosal Changes in Air Passages 


In considering the relationship of cancer of 
the lung (or possibly of other organs) to air 
pollution, some people deny a possible causal 
connection between the two because, they say, 
the amount of potential carcinogenic material 
in the air is too small to be biologically active. 
Although we can see no immediate resolution 
to the controversy on this matter that would 
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be acceptable to all, we do keep in mind that 
there are airborne materials which may act as 
adjuvants, enhancing the potential injurious 
effect of even small amounts of such carcino- 
genic agents. One of these adjuvant factors is 
the ability of some airborne compounds to re- 
move and thus activate the carcinogenic poly- 
cyclic compound sometimes found adhering to 
an inert particle (60). Similarly, airborne ir- 
ritants, because they can slow the rate of re- 
moval of potential carcinogens from lung air- 
ways, enhance the contact time between the 
carcinogens and susceptible epithelium (67). 
Finally, airborne irritants cause some denu- 
dation of the surface layers of the lining of 
the air passages, thus exposing the deeper, 
more susceptible layers to contact with poten- 
tial carcinogens (62,63). 

Some investigators have shown that airborne 
irritants, at least those from cigarette smoke, 
cause appreciable changes in the epithelial lin- 
ing of the airways of the human lungs (64). 
These investigators believe that the changes are 
directly related to cancerous developments. 
Regardless of whether or not cancer is so re- 
lated, it is still important that such irritation 
causes severe changes in the anatomy and in the 
functional activity of the human air passages. 

The air passages naturally get primary at- 
tention in considering the relation between air 
pollution and cancer; but other tissues and or- 
gans also may be affected. A preliminary re- 
view of our statistical studies on the frequency 
of cancer of the esophagus and stomach reveals 
an association similar to that between air pollu- 
tion and lung cancer. This finding may be 
related to some experimental observations 
wherein it was noted that animals exposed to 
various dusts showed an appreciable amount of 
dust in the intestinal tract (65). This finding 
also fits, to a certain extent, the occurrence of 
symptoms of stomach irritation that occurred in 
some of the recorded episodes of acute air pollu- 
tion (6). 

In the closing months of 1958, it appears that 
we can say definitely that several important and 
significant findings have emerged from our re- 
search on air pollution and its effects on man. 
Although further study is required in virtually 
all fields, it is obvious that we have uncovered 
some very promising leads. 
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Future Emphasis 

Analyzing the progress of our program, we 
have reached the conclusion that during the 
next few years we can achieve the best results 
by concentrating research on five principal 
subjects: 

1. The relationship of air pollution to varia- 
tion in the geographic distribution of death and 
disease, by cause. 

2. The association between air pollution and 
the functions of the respiratory system. 

3. The association between air pollution and 
cancer and cardiovascular diseases. 

4. The effects of specific air pollutants, singly 
and in combination, in accordance with the 
varying chemical and physical properties. 

5. The fringe areas of air pollution health 
research. 


Locale and Disease 


In regard to the first, we have long known 
that there are important mortality differences 
among nations, among continents and, to some 
extent among ethnic groups. Only recently, 
however, have we begun to appreciate the fact 
that there are important differences in mortal- 
ity among cities and that most of the differences 
may occur even among different areas within a 
city. There is now no doubt that urbanization 
exerts an effect on health. The higher the de- 
gree of urbanization, the more prevalent do 
some diseases become. We know, of course, 
that among the many variables that may con- 
tribute to these differences are the following: 
climate, socioeconomic status, ethnic or genetic 
composition, food and water supplies, avail- 
ability of medical care, and the pattern of cus- 
toms in medical diagnosis. Despite these other 
variables, however, we are convinced that air 
pollution is without doubt an important fac- 
tor among the many potential causes of geo- 
graphic variations in mortality and morbidity. 

We started late in the field of epidemiology 
because of conceptual and operational difficul- 
ties, the necessity to acquire basic statistical 
data, and the unfulfilled hope that our initial 
laboratory investigations would provide infor- 
mation and directions that might simplify the 
human studies. Much of the required demo- 
graphic data has now been acquired. 








What are the principal results thus far of 


our epidemiological studies, preliminary 
though they may be? 

1. There is evidence that the people who were 
affected by the air pollution episode in Donora 
in 1948 have more sickness and a higher mor- 
tality rate later than their fellow townsmen of 
similar ages who were not affected. 

2. There is evidence that death rates for cer- 
tain causes increase directly with degrees of 
urbanization. Specifically, these causes include 
cancer of the lung, cancer of the stomach and 
esophagus, and arteriosclerotic heart disease 
and certain other heart conditions. 

3. Short-term increases in air pollution ex- 
posures cause changes in the lung function of 
persons with chronic cardiorespiratory impair- 
ments, and this effect may be delayed for 3 or 
4 days after exposure. Exposure to “filtered 
air” may relieve these symptoms. 

Admittedly, these findings are not as defini- 
tive or comprehensive as we would like them 
to be. We feel, however, that they are sufli- 
cient to justify the more intensive studies now 
underway, and those planned for the next few 
years. This means that we shall continue direct 
operational support of statistical analysis of 
morbidity and mortality data, community sur- 
veys (such as those at Nashville and Donora), 
and morbidity investigations similar to those 
on chronic bronchitis and bronchial asthma in 
California. 


Irritants and Breathing 


The second major subject has to do with the 
effect of air pollution on man’s breathing abil- 
ity. The effects found thus far are essentially 
those resulting from irritation. The important 
findings include the following: 

1. Irritant gases, such as sulfur dioxide and 
ozone in amounts similar to those in commu- 
nity air, have an adverse effect upon man’s 
ability to breathe. 

2. Continuous or 


repeated inhalation of 


ozone scars the lung tissues of animals. 

3. Exposure to ozone disturbs the alkaline 
phosphatase levels in the body, which may 
indicate that other changes in enzyme and 
metabolic activity are occurring. 

4. Irritant gases cause pulmonary edema and 
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affect enzyme systems and other physiological 
mechanisms. 

5. Inhalation of some irritant gases mixed 
with certain aerosols that are usually consid- 
ered physiologically inert increases the adverse 
effects of the gases. 

6. On the other hand, repeated inhalation of 
small quantities of ozone, and possibly other 
gases, appears to result in a significant degree 
of increased resistance to the acute effects of 
ensuing heavier exposures. ; 

These findings have resulted in the main 
from experimental exposures of animals. 
Their extension to human beings poses obvious 
difficulties of varying degrees, and in a few in- 
stances, efforts of such extension have already 
begun. We expect to continue to support and 
carry out the significant leads by the follow- 
ing: (a) evaluating pulmonary function; (0) 
continuing research grants in basic and applied 
pulmonary physiology; (¢) direct investiga- 
tions of effects on animals exposed to irritant 
pollutants; and (d) research contracts to 
groups using basic and applied physiological 
techniques. Although the laboratory 
work involving biochemistry, enzymes, and 
tissue cultures has shown promise, the find- 


basic 


ings can not yet be extended to man. Be- 
cause of the basic nature of this research 
it is best supported by the research grant 
mechanism. 


Cancer and Heart Disease 


Our third major subject includes lung can- 
cer, and possibly other cancers, as well as car- 
diovascular diseases. 

No one can deny that heart disease and can- 
cer are two of the important diseases in this 
country today. Together, they account for 54 
percent of all deaths (66). Lung cancer, al- 
though accounting for only 1.8 percent of 
deaths (66) has been increasing rapidly in re- 
cent decades. Statistical studies relate this in- 
crease in lung cancer to cigarette smoking. A 
similar association has been shown with heart 
disease mortality, which, although less star- 
tling in percentages, is even more impressive in 
total numbers of deaths. What light, if any, 
have studies on air pollution thrown upon the 
causes of these diseases? 
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1. There is evidence that death rates for cer- 
tain causes of death increase markedly with 
urbanization. Specifically, these causes in- 
clude cancer of the lung, trachea, and bron- 
chus, cancer of the stomach and esophagus, 
arteriosclerotic heart disease, and myocardial 
degeneration. The increase of lung cancer 
with population density persists even when the 
degree of cigarette smoking is held con- 
stant (54). 

2. Fragmentary evidence of the distribucion 
of cancer mortality within cities appears to 
be at least partially related to the distribu- 
tion of air pollution intensity. 

3. Certain air pollutants found in our cities 
are known to be experimentally carcinogenic 
for animals. Chemical analysis has <lisclosed 
many other potential carcinogens in air; these 
may also be carried by particulate matter deep 
into the lung. 

Admittedly, these findings taken together 
would justify devoting our entire resources to 
following them up. However, the total air pol- 
lution budget of the Public Health Service, 
slightly less than $4 million, with about $1.5 
million available for health studies, has pow- 
erful allies in the current annual Public 
Health Service appropriation for heart re- 
search ($46 million), and for cancer ($75 mil- 
lion). Consequently, the air pollution pro- 
gram is directed to encouraging those with 
technical and financial resources to undertake 
epidemiological and laboratory studies on en- 
vironmental stresses in the community in gen- 
eral, and on air pollution in particular. For 
example, cooperation with the National Can- 
cer Institute was arranged to deterzuine the 
carcinogenic potential of air pollut?.n particu- 
late samples collected from nine ciiies by the 
National Air Sampling Network. The proto- 
col was developed jointly with the National 
Cancer Institute and the Air Pollution Engi- 
neering Program. The Air Pollution Medical 
Program paid part of the cost of the first year. 
The National Cancer Institute assumed the to- 
tal cost for the second year. 


Animal Studies 


The fourth subject deals with the effects of 
different air pollutants. All our previous expe- 
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rience indicates that the chemical and physical 
nature of substances are important in deter- 
mining their biological effects. We have not 
devoted much effort to studying the effects of 
specific substances, largely because our air sam- 
pling information indicates that, as an acute 
problem, the community levels found are too 
low, and that as a long-term problem it is not 
possible to isolate effects due to one substance 
from those due to others. We have, however, 
promoted research work on the effects of mix- 
tures of pollutants and especially those that 
generally simulate the type of pollution in Los 
Angeles. Some of the significant leads that 
stem from those studies are the following: 

1. Certain nitro-olefins believed on theoreti- 
cal grounds to be present in Los Angeles air may 
be among the factors that irritate eyes. Syn- 
thetically prepared nitro-olefins have been 
found to be highly irritating and rapidly fatal 
to animals in acute exposures. At concentra- 
tions believed possibly extant in Los Angeles 
air at times, they cause eye irritation in man. 

2. There is diminished oxygen uptake and 
decreased growth of micro-organisms exposed 
to simulated Los Angeles type of air pollution. 

3. The fertility of experimental mice and 
the survival rate of newborn mice seem to be 
reduced by the artificial Los Angeles type of 
air pollution. 

The Los Angeles area has made great strides 
in controlling its original sources of air pollu- 
tion. The most important remaining uncon- 
trolled source of pollution in Los Angeles is 
said to be the internal combustion engine. 
Because of special budgetary considerations we 
expect to be able to expend a large sum during 
the next fiscal year on the study of automobile 
exhaust gases and their toxicity. These studies 
will be based in part upon a research facility 
that will generate, monitor, and analyze vari- 
ous types of light-irradiated exhaust gases and 
will then feed them to exposure chambers de- 
signed to study the effects on vegetation, micro- 
organisms, and small experimental animals. 


Fringe Areas of Research 


Our fifth subject, the fringe areas, includes 
those problems which appear to be of primary 
concern to researchers who are not in air pol- 
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lution work. One example is that of the in- 
halational allergies. This subject is divisible 
into two aspects. First, the familiar plant pol- 
lens, causing hay fever and similar reactions. 
Second, the question of whether or not chemical 
conditions in air can cause allergic reactions in 
some susceptible people. 

Another example in this fringe area is the ef- 
fects of air pollutants which reach the gastro- 
intestinal tract. If our pilot studies of such 
questions indicate the serious possibility of 
important findings, we are prepared to follow 
through. 


Long-Range Goals 


We have described a blueprint for the near 
future. These are the things we are doing now 
or will be doing during the next 2 or 3 years. 
Medical research in air pollution from the long- 
range aspect, we believe, will be the following: 

First, we think we shall some day return to 
the consideration of effects upon cells and tis- 
sues. Methods will eventually be developed 
whereby we will be able to extrapolate the ob- 
sorved effects to intact animals and to human 
beings. Controlled exposures of isolated cells 
and of tissues will then be a screening device. 

Second, we expect that we shall develop 
realistic maximal permissible concentrations, 
based on reliable studies and adaptable to the 
industriai and meteorological conditions of a 
given city. 

Third, we think that the public health engi- 
neer and the public health physician will par- 
ticipate much more in studies of community 
ecology, in planning and zoning programs, and 
the like. The advantages and disadvantages of 
alternative proposals may be evaluated, not only 
in aesthetic and economic terms, but with refer- 
ence to present and future effects upon the 
health of the community. 
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New Laws Affecting Health Activities 


The following legislation affecting health was passed by the 85th Congress 
during its second session: 

P. L. 85-544 authorizes the Surgeon General of the Public Health Service, 
for fiscal years 1959 and 1960, to make training grants totaling $1 million 
annually to schools of public health (H. R. 11414). 

P. L. 85-664 extends the Hospital Survey and Construction Act for 5 
years (H. R. 12628). 

P. L. 85-589 amends the Hospital Survey and Construction Act to permit 
applicants to obtain loans in place of grants for the construction of hospitals 
and related facilities (H. R. 12694). 

P. L. 85-777 extends for 3 years the Health Research Facilities Act, which 
authorizes $30 million annually for research construction grants (H. R. 
12876). 

P. L. 85-840, among other Social Security Act amendments, increases by 
$5 million each the annual appropriation authorizations for three State 
grant programs administered by the Children’s Bureau: maternal and child 
health, crippled children, and child welfare (H. R. 13549). 

P. L. 85-908 provides for White House Conference on Aging in 1961 and 
authorizes Federal financial aid for preparatory State conferences (H. R. 
9822). 

P. L. 85-926 provides for grants of up to $1 million to institutions of 
higher learning to expand educational opportunities for mentally retarded 
children through teacher training and other programs (H. R. 13840). 

P. L. 85-929 amends the Food, Drug, and Cosmetic Act to prohibit 
chemical additives in food that have not been pretested for safety (H. R. 


13254). 
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The Chronic Disease Laboratory 
in Public Health 


ALBERT L. CHAPMAN, M.D. 


N A TIME when the triumphs of technol- 
il have literally made real many of man’s 
most fanciful dreams, I may be pardoned if I 
venture some bold ideas about the future of 
laboratory work in public health. 

I honestly believe that we shall live to see 
the time when laboratory tests will penetrate 
the mysteries of the chronic diseases. I believe 
that, ultimately, laboratories will be able to 
identify most, if not all, of the leading chronic 
diseases through simple, valid tests that will 
be economical to perform. 

For example, the “fingerprints in the blood” 
which we are only beginning to understand may 
eventually reveal through the analysis of a 
single blood sample the presence or absence of a 
whole array of chronic conditions. Most im- 
portant, such future testing can detect the 
presence or even the threat of a chronic disease 
in ample time to heed the warning. 

Medical science, by its conquest of the infec- 
tious diseases, has not ended an era. Rather, it 
has opened an even greater era, which will be 
known in history for victories won over the 
chronic diseases. And, as in years gone by, 
laboratories again will be the shock troops in 
the attack that has now commenced. 

Some 70 years ago, a small room in the Marine 
Hospital on Staten Island, N. Y., was set aside 
as the first Public Health Service laboratory. 
It wasn’t long before States set up similar lab- 
oratories all over the country. These labora- 
tories have been landmarks in the progress of 





Dr. Chapman, an Assistant Surgeon General, is 
chief of the Division of Special Health Services, 
Public Health Service. This article has been 
adapted from an address by Dr. Chapman at a 
meeting of the Western Branch, American Public 
Health Association in* British Columbia, Canada, 
on May 20, 1958. 


1070 


the modern public health movement in the 
United States. 

Epidemiology, the central discipline of public 
health, cannot exist without the laboratory, any 
more than the automotive industry can exist 
without highways. 

No reminder is necessary of the amazing 
progress in laboratory testing in recent decades. 
Progress has been equally notable in pathology, 
biochemistry, toxicology, bacteriology, mycol- 
ogy, parasitology, and serology. 

In an effort to determine the extent to which 
State public health laboratories had expanded 
into the chronic disease field, the American 
Public Health Association’s Committee on Lab- 
oratory Services in the Chronic Diseases sent 
out a questionnaire in 1957 to State laboratory 
directors. 

Having been granted the privilege of quoting 
from the interim report based on that question- 
naire, may I first commend one of its intro- 
ductory statements: 

“Since the chronic diseases fall for the most 
part in that category of illnesses . . . in which 
secondary levels of prevention, such as early 
diagnosis and treatment are important, it seems 
obvious that the laboratory should have a place 
in their control.” 

In connection with this philosophy, a most 
important finding of the questionnaire is that 
20 out of 32 State laboratory directors who 
responded believed in the need for providing 
chronic disease services in their laboratories. 
Only 7 of those reporting did not so believe. 

The interim report shows that 11 State lab- 
oratories are now performing a significant 
number of tests in the chronic disease field in 
addition to blood grouping or blood typing. 

Certain States (Maryland and Wisconsin are 
discussed in the interim report) are already 
engaged in large-scale chronic disease testing 
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in a wide range of areas. Surprisingly, lack of 
funds was given as the major reason for not 
expanding chronic disease laboratory services. 
Lack of space and lack of trained personnel 
were listed as other obstacles. 

If funds and personnel were available, 15 
States indicated they would undertake blood 
sugar determinations, 14 would do Papani- 
colaou smears, 13 would do blood grouping, and 
9 would start blood chemistry. Many other 
types of testing would be initiated in other 
States. 

In a supplementary inquiry, the Division of 
Special Health Services, Public Health Service, 
recently polled the State health department 
laboratories again, using regional office staffs to 
gather the data. 

We were interested mainly in learning the 
extent to which some of the basic tests were 
being performed by State laboratories. The 
results corroborated the earlier findings. <A 
great deal of valuable work is being done along 
these lines. 

No fewer than 19 States reported blood sugar 
testing: 9 of these were engaged in screening; 
5 in routine quantitative testing; and 5 reported 
use of the clinitron. 

Nine States test for blood cholesterol. 

Twelve have programs for examining Pap- 
anicolaou smears. 

Five do rheumatic fever (antistreptolysin 
titer) testing. 

Two test for rheumatoid arthritis. 

A variety of other tests are being performed 
by one or more States, including, of course, 
blood grouping, blood typing, and urine 
analyses. 

Although it appears that a significant amount 
of chronic disease testing is performed by many 
State health department laboratories, we must 
face the fact that 20 States reported no testing 
of any kind for noninfectious diseases. I be- 
lieve that this picture will change. It is bound 
to. 


New Tests and Machines 


Several exciting new tests and possibly even 
more exciting new machines are now being 
used by testing laboratories. 

The Papanicolaou smear is not a new test, 
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but its application in large-scale casefinding 
programs is relatively new. Recognition by the 
public health and medical professions of the 
great possibilities of the cytological test for 
cervical cancer is truly exciting. This simple, 
usable, and teachable test has brought one im- 
portant phase of cancer prevention within the 
range of classic public health and preventive 
medical practice. The laboratory has made this 
possible. 

Another exciting cancer advance is perhaps 
foreshadowed by the work of Dr. Claude Hitch- 
cock of the University of Minnesota, who re- 
ports that screening for low acid content or 
absence of acid in the stomach is an effective 
means of diagnosing gastric cancer in the 
asymptomatic phase. 

Screening 12,000 men and women over a 1014- 
year period, Dr. Hitchcock found the incidence 
of cancer 414 times greater among patients with 
no acid or a low acid content of the stomach. 
He recommends annual gastrointestinal X-ray 
examination for the latter group and an exami- 
nation every 9 months for the former group. 

In the bentonite flocculation test, a type of 
colloidal clay (bentonite) is mixed with normai 
human gamma globulin. When the test is posi- 
tive the clumping or flocculation of the mixture 
can be seen under a microscope in a few min- 
utes. This test was positive 85 percent of the 
time when used on 82 verified cases of rheu- 
matoid arthritis at the National Institutes of 
Health. 

A new approach to the prevention of rheu- 
matic fever is heralded by a testing process em- 
ploying a fluorescent dye to “tag” serum 
antibodies. (See Public Health Reports, Oc- 
tober 1958, p. 884.) This method, if it proves 
applicable, promises to be fast and simple. 
Positive results may be reported on slides con- 
taining only 200 bacteria. Conventional tests 
require as many as 100 million organisms, the 
culturing of which may take a week or more. 
Most laboratory technicians can perform the 
fluorescent dye tag test, given the training and 
equipment. 

Never in the 70-year history of public health 
laboratories in this country has the develop- 
ment of new laboratory tests moved at so rapid 
a pace as during the last decade. Fresh prog- 
ress is reported monthly. 
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To mention only a few of the testing ma- 
chines, machines that are as exciting as the new 
tests themselves, the great utility of the Papani- 
colaou smear may now be enhanced tremen- 
dously by an electronic machine called the 
cytoanalyzer. This device supplements the 
technician in the microscopic search for malig- 
nant cells. Abnormal cells are counted elec- 
tronically on the basis of structural charac- 
teristics. The cytoanalyzer, when perfected, 
has the potentiality of screening thousands of 
slides daily. Seldom has an invention more 
perfectly fitted the needs of casefinding. 

For blood analysis, among several new ma- 
chines introduced on an experimental basis is 
the autoanalyzer which performs, through the 
use of automatic colorimetric analysis, routine 
determinations of urea, sugar in blood, and 
calcium in serum. The results of the analysis 
of the blood sample, indicating the concentra- 
tion of certain substances in the blood, are 
permanently recorded every 90 seconds, per- 
mitting 40 determinations an hour. 


Disease ‘“‘Fashions”’ and the Laboratory 


Laboratory practices reflect the current 
“fashion” of prevailing disease. Today, blood 
is being fractionated and the characteristics of 
these fractions are being determined by many 
new methods: spectroscopy, electrophoresis, 
and paper chromatography. A whole new 
armamentarium of disease detection is slowly 
but steadily being developed. 

During the early decades of the 20th century 
when such diseases as smallpox, malaria, diph- 
theria, pneumonia, typhoid fever, tuberculosis, 
dysentery, and the communicable diseases of 
childhood were the primary threat to life, lab- 
oratory practices reflected the logistical im- 
portance of these diseases. 

With the aging of our population and the 
relative increase in incidence and importance of 
the chronic noninfectious diseases, laboratory 
practices are slowly but steadily beginning to 
reflect the growing importance of these cur- 


rently more “popular” diseases, 





There has been a significant lag in the wide- 
spread use of available tests for noninfectious 
diseases, few as they are, partially because of 
difficulties in retraining professional and other 
laboratory personnel in new methods of labora- 
tory analysis. Some of the lag can be at- 
tributed also to the belief that public health 
laboratories should not become involved in tests 
for noninfectious diseases; and some of it has 
been caused by the scarcity of precise and eco- 
nomical tests. 

But much of the lag, in my opinion, can be 
traced to inadequate funds and inadequate 
staffing of public health laboratories. These in- 
adequacies, of course, are attributable in large 
part to the lack of appreciation of the value of 
laboratory procedures in the early detection, 
diagnosis, and control of the chronic, nonin- 
fectious diseases, and the lack of public and 
professional support for expansion of these 
activities. 

When mass chest X-ray programs were first 
introduced, the demands for the services of 
private radiologists increased because of the 
many new cases of treatable tuberculosis that 
were found. I am confident that this phenom- 
enon will be repeated when adequate methods 
and facilities are developed and put into wide- 
spread use to insure the early detection of un- 
suspected cancer, diabetes, heart disease, and 
arthritis. In fact it seems that the importance 
and stature of clinical pathologists will rise in 
direct proportion to the expansion in the num- 
ber of laboratory tests that are done on ap- 
parently well persons for the purpose of 
identifying asymptomatic diseases. 

The battle against these noninfectious killers 
is a common battle. The private physician and 
the clinical pathologist are fitted to lead and 
direct the various campaigns against them. 
Public health physicians and their staffs and 
the directors of State and local health depart- 
ment laboratories and their staffs are in a posi- 
tion to give invaluable assistance to private 
physicians and clinical pathologists so that the 
efforts of all of the professional groups con- 
cerned may be effectively coordinated. Through 
their joint action, the public is bound to benefit. 
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To examine research needs in the modern environment, the National 
Institutes of Health, upon the recommendation of its Study Section on 
Sanitary Engineering and Occupational Health, called the Conference 
on Man and Environment in Washington, D. C., May 5-6, 1958. The 
following pages carry information from six of the papers presented. 
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The Modern Environment 

It is not necessary to study vital 
statistics to perceive some of the 
more glaring hazards of modern life. 
Yet the severity of these hazards can- 
not be viewed in proper proportions without 
quantitative information. Many departures 
from an earlier way of life have occurred within 
the past two generations, and thus the vital 
statistics of any earlier time and the mechan- 
isms for their collection are hopelessly inade- 
quate. 

We are aware, however, of a heavy toll of 
deaths and injuries on the highways and in the 
homes; of accidental poisonings, especially 
among children, so numerous as to require re- 
gional and local poison centers for the prompt 
transmission of information and advice; of 
public apprehension concerning the functions 
of airborne carcinogenic agents, whether from 
the partial combustion of petroleum or tobacco, 
in inducing or contributing to the induction 
of lung cancer; of heated controversies over the 
treatment of community water supplies; and 
of the contamination of foodstuffs with insecti- 
cides and other foreign substances. And we 
contemplate with great uneasiness the disper- 
sion in the air and the deposition on the land 
and in the sea of increasing quantities of radio- 
These are on the horizon 





active substances. 
of the average citizen. 

Certain other features of the modern en- 
vironment appear to have graver significance 
in their capacity for present and future harm. 
Never before has man at work been surrounded 
by so many obvious as well as insidious dangers 
to health, limb, organic integrity, and life itself. 

By the study of accidents and illness we learn 
the causes of injury, disease, and death. But 
what are the consequences, throughout a work- 
ing life, of the almost daily impact of individ- 
ual and _ collective insults of minor or 
subclinical severity? Those with more com- 
placency than curiosity, with more faith in 
physiological adaptability than can be justified 





Based on a paper by Robert A. Kehoe, M.D., di- 
rector, department of preventive medicine and 
industrial health, University of Cincinnati, Cin- 
cinnati, Ohio, 
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by medical evidence, and with undue comfort 
derived from crude statistics will respond that 
the people in no previous society have been 
known to die young in such small numbers and 
to live to be old in such large numbers. The 
easy conclusion is that Americans are healthier 
now than ever before and that modern life holds 
no very serious threat to health. But consider 
the facts less superficially. 


Changing Statistics 

The microbiological era of medicine and pub- 
lic health has profoundly changed the practice 
of medicine, has brought into existence and cul- 
tivated the techniques of preventive medicine, 
sanitary engineering, and public health, and has 
made revolutionary changes in the statistics of 
human morbidity and mortality. The micro- 
biological diseases, almost to the exclusion of 
all others, have occupied the attention of the 
medical practitioner, the investigator, and the 
educator for more than 50 years. Only recently, 
compelled by the changes in the causes of illness 
and death, has attention begun to shift propor- 
tionately to chronic degenerative diseases. 

Meanwhile the environment of the Nation’s 
population has been changing. The micro- 
biological threats to human life and health 
have been replaced by the inanimate threat of 
the machines and materials which inventive 
man has made, and by the forms of energy with 
which he has surrounded himself. The physi- 
cal basis of modern industry is something new 
under the sun—an environment which, in the 
making, has taken so much of man’s total time, 
effort, thought, and ingenuity as to leave him 
little to expend on learning what might be its 
ultimate effects upon himself. 

Not only is the incidence of occupational 
disease unknown because suitable mechanisms 
for reporting and assembling information are 
lacking, but great areas of industry are not un- 
der such observation as would provide this in- 
formation. It is by no means certain, there- 
fore, that the effects of the composite hazards 
of industry have not affected the national 
health since, in our gross morbidity and 
mortality statistics, the brilliant results of 
microbiological prophylaxis and therapy may 
have masked these effects. We do not know, 
and we have no present means of knowing, just 
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what has resulted from the profound changes 
wrought in the industrial environment by mod- 
ern technology. 

Why are we not more deeply concerned 
about what has been happening to us during 
the last half century within the revolutionized 
environment of our daily work? The time has 
come when we must carry out physiological 
and hygienic research hand-in-hand with tech- 
nological research and when we must develop 
the techniques of industrial hygiene stepwise 
with the technology of production. 


Health in an industrial Society 


If we are concerned about our industrial 
population, we also should be concerned about 
our population generally, for the industrial 
environment has become, to a remarkable ex- 
tent, the national environment. This environ- 
ment which man has created for himself now 
provides the challenge to both curative and 
preventive medicine, a challenge that requires 
additional types of medical knowledge, new 
medical skills, and new settings. 

What of the artificial situation in which 
many new materials, possessing infinite possi- 
bilities for metabolic modification, find their 
way into the body of man? Is it not evident 
that our attempts to detect signs of the early 
or late injurious effects which may follow the 
absorption of these materials over a period of 
years or a lifetime are somewhat crude and 
even naive? 

We shall never be able to anticipate and 
visualize the harmful potentialities of new ma- 
terials until we achieve a comprehensive under- 
standing of the role of the normal elements 
and other components of the living organism. 
Within such a comprehensive background, 
however, we could probably discover metabolic 
deviations induced by chemicals now within 
the organic milieu. 

No principle of biology is clearer than that 
which relates a physiological response to a 
quantity of stimulus within appropriate time 
limits. The living organism is resistant in 
varying degree to varying stimuli, and the 
stimulus must be adequate to induce a response. 
Upon this principle we differentiate between 
harmful and harmless stimuli. In these terms, 
toxicity relates not to a specific substance but 
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to the concentration of a substance within cer- 
tain time limits in the tissue or chemical sys- 
tem of an organism. <A toxic environment, 
therefore, is one which, within certain time 
limits, introduces a harmful quantity of a sub- 
stance into the organism. 

In modern times the changes *man has 
wrought through his technology have brought 
about greater environmental changes of more 
profound physiological significance than have 
all the previous generations of men. The time 
has come, however, when a much greater and 
more comprehensive knowledge of the conse- 
quences of our changed and changing environ- 
ment is essential for our safety and perhaps for 
our very survival. 

Technology has created a wealth of materials 
and captured the forces of nature for man’s 
use, but it has failed to bring an understanding 
of their biological effects that will keep these 
forces and materials under control. The gap 
between technology and biology must be re- 
duced before it is too late. It must become an 
axiom of modern chemical and technological 
research that the materials produced and the 
energy harnessed must be as well understood 
for their biological potentialities as for their 
physical and mechanical properties. 

Reckless man can release or build up physical 
forces which may destroy himself and his kind. 
Probably, however, the same ingenuity which 
has enabled him to explore and to penetrate 
other secrets of nature will serve him when he 
expends it in learning more of his own vulner- 
ability and in developing the means for self- 
protection. 


Water Supply 


Our research needs may be stated 

\ simply: to augment supplies of 

*\ water by novel means, to reduce wa- 

yY ter loss, and to treat polluted water 
for re-use. 

By 1975 the use of converted sea water to 

augment the water supply in coastal cities may 


brie 


% 
; 
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Based on a paper by Mark D. Hollis, Assistant 
Surgeon General and chief sanitary engineering 


officer of the Public Health Service. 
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be feasible and perhaps routine. Novel meth- 
ods under study offer promise that the ocean 
may be effectively and economically tapped. 
At present full-scale plants can distill sea wa- 
ter at a cost of $1.75 to $2.80 per 1,000 gallons. 
The goal is $0.30 per 1,000 gallons. 

While present weather modification tech- 
niques may be crude and ineffective, we must ac- 
cept them as a potential means of increasing the 
supply of water. The President’s Advisory 
Committee on Weather Control concluded that 
cloud seeding produced an average increase in 
precipitation of 10 to 15 percent in mountain- 
ous areas of the western United States. 

A substantial part of our future water needs 
may be met by conservation of flood waters, con- 
trol of losses through evaporation, recharge of 
aquifers, and the use of hexadecanol in mono- 
molecular layers on water surfaces. 

A 10-foot stratum of sandy soil of average 
porosity underlying a watershed will hold the 
greatest single flood flow likely to occur on that 
watershed. Although we now have no way to 
use water-bearing strata effectively in flood 
containment and water conservation, more intel- 
ligent use can be made of underground reser- 
voirs to supplement surface storage. 

Water lost by evaporation in the United 
States exceeds the amount taken for use in cities 
andtowns. It has been estimated that evapora- 
tion from storage units now under construction 
in the Colorado River system will equal more 
than one-third of the replacement storage they 
provide. Research on the use of monomolecular 
films of long-chain fatty alcohols tu suppress 
evaporation, however, supports optimism con- 
cerning the ultimate ability to reduce evapora- 
tion by nearly one-half. 


Reclaiming Water 


Water supply research, however, must con- 
centrate on new processes to reclaim water. Re- 
use of water is complicated by the growing num- 
ber of contaminants in solution. The treated 
drinking water of a community contains an in- 
tricate mosaic of stable organic chemical struc- 
tures which reflect the past history of the sup- 
ply. To this burden of chemicals, the commu- 
nity adds its incrément of solids, including 
soluble, persistent, nonoxidizable compounds 
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like the alky-benzyl-sulfonate component of 
detergents. The Nation’s use of detergents, 3 
billion pounds per year in 1956, is expected to 
double within the next decade. 

Drainage from land treated with insecticides, 
weedicides, and other materials adds to the load 
of persistent organics now being recovered from 
all parts of the main stem of the Mississippi 
River. DDT, in a concentration of 5 ppb, was 
recovered from Lake St. Clair on the Canadian 
boundary. The Department of Agriculture’s 
large-scale imported fire ant control operations 
in the southeastern States eventually will apply 
dieldrin and heptachlor to some 30 million 
acres. The United States’ production of pesti- 
cides and other organic agricultural chemicals 
rose from 125 million pounds in 1947 to 570 
million pounds in 1956. 

Management of impoundments, 
municipal water reservoirs, for recreational use 


including 


is also influencing the character of drinking 
water. 

Conventional yardsticks of pollution, B.O.D. 
(biochemical oxygen demand) and coliforms, 
give few clues to the presence of these synthetic 
organic pollutants. Advanced studies on 
adsorption may indicate useful supplementary 
treatment for municipal water supplies. 
Methods for separating dissolved solids from 
water also are being investigated in connection 
with desalination. 

The toxicological significance of organic 
chemicals in drinking water has not yet been 
adequately evaluated. Because of the high cost 
of toxicological evaluation, a short-time, pre- 
sumptive test to determine the chronic toxicity 
potential of specific or complex materials is re- 
quired. 


Particulates and Viruses 


Concern with dissolved contaminants does 
not detract from the familiar problem of par- 
ticulates. One of the most surprising findings 
in the recent Chanute, Kans., study was the 
large amount of organic debris of particle 
sizes up to 20 microns appearing in the filtered 
water. This observation supports the opinion 
that a critical review of filter design criteria 
is in order. These criteria have not been 
changed in any important respect in the last 
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generation, in spite of knowledge that the con- 
ventional rapid sand filter is less effective than 
properly controlled chemical coagulation in 
turbidity removal and less reliable than break- 
point chlorination for micro-organisms. 

The assessment of the public health aspects of 
viruses in the water environment requires im- 
proved methods for recovery and identifica- 
tion of viruses, especially in the treatment of 
water. Also the transmission of infectious 
hepatitis virus through contaminated water 
emphasizes the need to develop a tissue culture 
technique for the growth of this virus. 

These are some basic problems of water sup- 
ply. Should we concede that the routine identi- 
fication of unknown substances, inert or organic 
or viable, in water is too difficult? Because of 
this difficulty, would it be practicable to require 
the polluter to purify waste completely? Are 
we giving sufficient attention to the possible ad- 
verse cumulative effects of foreign materials 
in drinking water ? 

Or, in view of the level of health in our 
metropolitan areas, are we magnifying unduly 
our water supply problems? Our concern about 
some of this is admittedly potential and based 
on lack of data, especially of the toxicological 
implications. 

For the immediate future, professional judg- 
ment will have to be applied to these issues. 
But the supporting data, through research, 
should be sought as promptly as is feasible. 


Water Pollution 


The impact of the development of 
b . fi modern metropolitan areas is of great 
rie # significance in man’s environment. 
¥ The total population growth of the 
United States has not only been high but has 
been taking place almost entirely in the Nation’s 
174 metropolitan areas, which the Bureau of 
the Census defines as areas containing at least 
50,000 persons with population densities, by 
counties, exceeding 150 persons per square mile. 
The 16,000 units of governments and 3,000 







‘ 





Based on a paper by Ralph E. Fuhrman, executive 
secretary, Federation of Sewage and Industrial 
Wastes Associations, Washington, D. C. 
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special districts within these metropolitan areas 
give a measure of the complexities of adminis- 
tration in such tasks as the collection and dis- 
posal of waste water used by their inhabitants. 
A recent book, Special District Governments in 
the United States, decries the multiplicity of 
these units, and its author, J. C. Bellens, con- 
cludes that special districts are justified for 
schools but feels that other activities should be 
returned to local governments. 

If a sanitary engineer surveyed the collection 
and disposal of waste water in metropolitan 
complexes, he would certainly conclude that 
special districts are justified for sanitary engi- 
neering activities as well as for schools. The 
fact that the metropolitan area is being used 
more and more in providing for waste water 
disposal would seem to justify them. 

Perhaps a study of this approach could either 
assure its continuation or point the way for im- 
proved and more economical approaches to 
water pollution control in metropolitan areas. 
Such a project would have important economic 
as well as engineering aspects. 

Odor control in sewers, pumping stations, 
and treatment plants is a definite need in waste 
water treatment. Fundamental work on odor- 
causing compounds and odor intensity measure- 
ment was done at Harvard University more 
than 25 years ago. Since that time much has 
been written about sources of odors and how 
these may be controlled through cleanliness in 
the plant and chemical treatment. 

While cleanliness is essential, the fullest con- 
trol of odors has been achieved at the Owl’s 
Head plant in New York City through plant 
housing with exhaust gases discharged through 
a stack after treatment with ozone. <A circular 
trickling filter at Sarasota, Fla., uses plastic 
covering on an aluminum frame for a filter 
cover. Research in odor control could be a re- 
evaluation and extension of the work at Har- 
vard. Experience to date seems to indicate that 
the most reliable control is the housing of plant 
units and treatment of the exhaust air. Basic 
information on the economy of various designs 
would be helpful. 

Further research in higher degrees of waste 
water treatment could also be done, At present 
a 90 percent removal of B.O.D. is looked upon 
as “complete” treatment. However, satisfac- 
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tory disposal of treated hydrowastes will be- 
come more necessary in future years because the 
volume of wastes to be treated will increase and 
the volume of a receiving stream will remain 
constant. 

With the processes now established, stabiliza- 
tion ponds or intermittent sand filters may be 
relied upon to reduce B.O.D. residuals to 5 per- 
cent or less. But devising processes practicable 
where the large areas required for these methods 
are not available would aid the reclamation of 
water for re-use for purposes other than drink- 
ing or cooking. 

It is important te watch continually the pub- 
lication of research reports. Unpublished re- 
search work remains hidden from most other 
researchers. For this reason, all research, 
whether or not it appears productive, should 
be reported at its conclusion so that the wasted 
effort and money to repeat it can be avoided. 
As a minimum step, condensations of lengthy 
reports or theses should be offered for publica- 
tion in the technical press. 


Re-use of Water 


\ The most important research needed 
b ° f in water pollution is in the reclama- 
rie tion and re-utilization of waste wa- 
Z ters. Acute shortages of fresh wa- 
ter, long a problem in the arid west, are 
beginning to plague areas of the midwest, east, 
and south as the demand for water skyrockets. 
Man’s greatest impact on his water resources is 
his increased demand for fresh water and his 
reckless pollution and abandonment of once- 
used water. 
Among the consequences demanding new or 
improved knowledge are: 





¢ The survival rates and destruction mecha- 
nisms for all types of pathogens in various 
treatment processes. 

¢ The calculated risk in health hazards and 
other detrimental effects associated with use of 
waste waters for irrigation, recreation, stock 





Based on a paper by J. E. McKee, professor of 
sanitary engineering, division of engineering, Cali- 
fornia Institute of Technology, Pasadena. 
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watering, and perhaps for human consumption. 

¢ Mechanisms for the removal or inactivation 
of sulfates, nitrates, and phosphates, especially 
in waste waters being used for ground-water 
recharge. 

¢ The modifications of polluted water as it 
flows through porous media of varied geo- 
chemical composition, and, conversely, the effect 
of such water upon soil structures. 

e Systems analysis in the water balance of an 
area, 


Air Pollution 


\ The following listing of the present 
b ° f problems of air pollution is a com- 
rie é/ posite of the convictions of a number 
¥ of informed people. It is probably 
significant that each one suggested essentially 
the same listing, although there was no general 
agreement on the relative importance of the 
items. 





Chemistry of Air Pollution Systems 

Substances causing eye irritation, accumula- 
tions of ozone, damage to vegetation, and pos- 
sible physiological damage in man appear to be 
labile, transitory constituents of an ever-chang- 
ing system and therefore have proved difficult 
to measure or identify. Their existence appears 
to depend on the photochemical formation of 
free radicals, if indeed certain types of free 
radicals are not responsible for the observed 
and suspected effects. Since the existence of 
free radicals is essentially co-terminous with 
the activating solar energy, capture and analy- 
sis apart from the continuously activated sys- 
tem have not been accomplished or seriously 
attempted. 

Of course, the primary reactants involved in 
the chains of reaction can be recognized; in 
Los Angeles the elimination of oxides of nitro- 
gen and of organic vapors, especially the un- 
saturated compounds, would effectively inhibit 
the formation of the suspected labile inter- 
mediate compounds. But it has proved difficult 





Based on a paper by Leslie A. Chambers, director 
of research, Los Angeles County Air Pollution 
Control District. 
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to ban by fiat either of these two classes of 
reactants. It is my opinion that the practical 
form of control of such reaction products will 
prove to be a selective elimination of those 
species of primary compounds determined to 
dominate the identified chain reactions. 


Sulfur Compounds and Aerosols 


Still missing is considerable information 
about what happens to sulfur compounds in 
photochemically activated atmospheric systems. 
Prof. H. Fraser Johnstone and associates are 
contributing valuable experimental evidence of 
the rate of formation of SO, from SO. in the 
presence of moisture and catalytic particles, 
and Dr. Mary Amdur has produced evidence of 
enhancement of SO, toxicity by the presence of 
NaCl aerosols of small average particle size. 
But there are numerous theoretically possible 
interactions among SO, and the assorted 
organic and inorganic free radicals believed to 
form in polluted air during irradiation. 

Dr. Amdur’s work has also shown the possi- 
bility that some species of aerosols influence 
the toxicity of some kinds of gaseous pollutants. 
Another function of aerosols, suggestd theo- 
retically and supported by the experiments of 
Prof. Jack G. Calvert and associates at Ohio 
State University, is the possibility that specific 
kinds of airborne particles act catalytically to 
a significant degree in the photochemical 
system. 


Effects of Specific Pollutants 


Prolonged dosages at low levels of concen- 
tration of highly reactive oxidants, free radi- 
cals, and condensation products of the photo- 
chemical reactions of organic compounds are 
strongly suspect in various chronic and acute 
diseases of the respiratory system. Which are 
culpable, if any? At what levels of concen- 
tration do they cease to be troublesome over 
long periods of exposure? Do they produce 
or predispose to carcinomas of the lung and 
other sites? Does long exposure to any of 
them at some level of concentration affect lon- 
gevity, work efficiency, or general well-being? 
Do any of them, specifically or in combination 
with other circumstances, affect respiratory or 
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other restrictive systematic impairments? All 
these questions need to be answered. 


Analysis 


For a long time in the future, the tools 
available will limit the understanding’of atmos- 
pheric reactions and their products, the effec- 
tive monitoring of pollutant levels, and useful 
pollution surveys. Instrumentation and ana- 
lytical methods for air pollution work need to 
be inexpensive, simple, direct, and specific in 
principle and in operation. New and cheaper 
methods for establishing patterns of pollution 
movement in all three dimensions of the air 
reservoir will be essential for regional zone 
planning. 

It is reasonably suspected that, of the numer- 
ous measurements habitually incorporated into 
air pollution surveys, only 1 or 2 give informa- 
tion fully as useful as that obtained by collect- 
ing all the measurements in any given local 
situation. One of the most pressing immediate 
needs is the provision of bases for selecting 1, 
2, or 3 simple, direct indexes of pollution re- 
lated to identifiable patterns of pollution 
sources. 

These subjects for research could certainly 
be extended into the engineering control of 
sources of pollution. As technological changes 
occur in manufacturing processes, transporta- 
tion, and commerce, a continual procession of 
new abatement techniques will be demanded and 
developed. 


The Next 50 Years 


Much less certain, however, are the major 
air pollution concerns of the next half century. 
The following suggestions are based on a few 
indications of what seems destined to affect the 
air supply or improve our capability for 
cleansing it. 

Pollution by radioactive chemicals. A con- 
siderable body of opinion insists that the air- 
borne products of nuclear fission and fusion 
processes are endangering the health of pres- 
ent and future generations. Nothing foresee- 
able will prevent the continued exploitation of 
atomic energy for peaceful or military pur- 
poses. Inevitably, local and worldwide prob- 
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lems of pollution by radioactive byproducts 
will increase in frequency and intensity. 

Meteorological control of local air pollution. 
Significant strides toward long-range weather 
prediction have been made during the past 20 
years, and some progress toward local modi- 
fications of meteorological phenomena has been 
reported. Our imminent capability for satellite 
observation of air movements and the avail- 
ability of nuclear energy makes it worthwhile 
to consider modifications of regional meteor- 
ology to assure more adequate air movement. 

Effect of air pollution on world climate. 
Some evidence has been advanced that com- 
bustion processes are adding CO, to the atmos- 
phere so rapidly as to cause accumulation in 
spite of the water reservoirs with which this 
gas must be in equilibrium. A significant 
change in CO, level in the air could, in theory, 
produce profound effects on world climate. 
Worldwide monitoring of CO, concentrations, 
an International Geophysical Year project, 
might well be continued. 

Jurisdiction in air pollution control. Many 
of these situations imply the extension of air 
pollution study and control beyond local, State, 
and national jurisdictions. Already a need has 
appeared in a few regions to establish accept- 
able procedural and survey patterns that will 
permit authorities to act jointly. Preparation 
for concerted action among governments will be 
essential to effective application of technologi- 
eal principles. 

The problems we face are increasing in some 
exponential relationship to national and world 
populations. Almost all the environmental fac- 
tors demanding attention are of two kinds: 
those involving competition for finite amounts 
of the materials required for human existence, 
and those resulting from the accumulation of 
byproducts of the human utilization of such 
substances. 

Thus air, water, and basic nutritional, in- 
dustrial, transport, and energy requirements 
become the foci of efforts to maintain health, 
reasonable living standards, and some comfort 
in the face of an exploding population. Sooner 
or later health agencies will have to face the 
fact that 600 million people cannot live well 
in the waste products of resources capable of 
sustaining half that number. 
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Food Technology 


Food processing and distribution is 
about an $80 billion industry, the 
largest in this country. Concomi- 
tant with the industry’s growth there 
has emerged a need for further information 
about the effects of processing upon food. 

The food processor today is well aware that 
he must consider the factors of color, flavor, 
texture, convenience, stability, aesthetics, nu- 
trition, and safety, all of which influence con- 
sumer acceptance. 

To maintain or obtain the desired color it is 
at times necessary to use particular processes 
or chemicals. Fundamental work on natural 
colors and the various processing treatments in- 
fluencing them is greatly needed. Intensive 
studies are being conducted on the nature of 
flavor and the effects of various processes and 
storage conditions. 

In recent years convenience has received more 
attention than any single factor in the process- 
ing of foods. In many foods convenience has 
dictated the use of a great variety of chemicals 
and new processing techniques and the mixing 
of various food components. A large amount 
of work remains to be done on the stability, 
safety and nutritional properties of these 
products. 





Other Consumer Influences 


Stability, or shelf life, is extremely important 
in all foods, for practically none are imperish- 
able under adverse temperature conditions. De- 
teriorative changes resulting in loss of flavor, 
color, texture, and nutritive value occur very 
commonly during storage. At State food con- 
ferences being held to encourage better nutri- 
tion, much is said about variety in the diet and 
proper nourishment, but nothing is heard about 
storage deterioration and its possible effect on 
nutrition. 

These deteriorative changes may also be im- 
portant from the standpoint of safety. There 
is some evidence that the chemical products re- 





Based on a paper by Emil M. Mrak, chairman, 
department of food technology, University of Cali- 
fornia, Davis. 
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sulting from such changes can be harmful and 
some may affect appetite. The need for re- 
search in food stability during storage is 
apparent. 

The aesthetic values of foods are a major 
consideration. While insect contamination is 
probably not harmful, it is repugnant and 
chemical fumigants are used to control it. 
There should be sufficient data to support the 
view that these fumigants are safe. 

The nutritional value of foods is of prime 
importance. Consumers generally believe that 
fresh products are far superior to canned, 
frozen, or dried foods, yet we know that fresh 
products can deteriorate very rapidly in ac- 
ceptability and nutritive value. Because of 
improper harvesting, distribution, and han- 
dling of fresh foods, I would not be surprised 
to find that, on the whole, processed foods have 
better vitamin retention than the fresh. 

Food processors must be careful about chemi- 
cal residues, insect fragments, and other such 
items in their products, but relatively little at- 
tention is given to these in marketing fresh 
produce. There is a need for extensive studies 
on the acceptability, nutrition values, and gen- 
eral quality of fresh produce. 


Changes in Processing 


Great changes are taking place in canning 
procedures. The so-called short high-tempera- 
ture procedure is receiving more consideration 
because of a possibility of increasing case yields, 
faster operation, and better color and flavor. 
However its relationship to storage stability, 
nutritional value, and acceptability of the pro- 
duce is not completely known. 

The rapidly increasing rate of production of 
frozen foods, particularly precooked or par- 
tially cooked dishes, makes it improbable that 
an adequate study has been made of the changes 
in microflora that occur during this type of 
processing. 

Concentration of foods by the use of a vacuum 
at relatively low temperatures is now a common 
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processing procedure. However, a great deal 
is yet to be learned about its effect on enzymes, 
chemical changes, microbial survival, and vita- 
min retention. 

Circumstantial evidence indicates that food- 
borne infections are fairly common, but to my 
knowledge the amount of work being done to 
investigate them is limited. How extensive is 
salmonellosis? Are staphylococcus infections 
increasing? Would not a thorough understand- 
ing of the causes of these infections and the de- 
velopment of control procedures be better than 
prescribing drugs after infections? 

Today most of our foods are packaged. The 
Food and Drug Administration insists that safe 
materials be used in packaging; nevertheless 
we need to know how these materials may affect 
food. 

The food industries are mechanizing as rap- 
idly as possible even though the effects of 
mechanization on acceptance, nutritive values, 
and storage characteristics are not completely 
understood. For example, the bulk handling 
of cling peaches from the farm to the consumer 
is almost a reality, yet we do not know the 
results such handling will have on the fruit. 
Last year transporting peaches in water in 
plastic containers was tried. Those in the con- 
tainers for 6 hours had a low acceptability be- 
cause of off flavors. 

If we are to give the consumer canned peaches 
that are perfectly safe, with highest vitamin 
content and best color and flavor, it is important 
to know what happens between the orchard or 
processing plant and the consumer. Quite 
possibly some treatment during processing 
may adversely influence storage of the product, 
causing a loss in nutritional value or color or 
even the production of compounds resulting 
from deterioration. 

Food should be considered from the time the 
seed is planted, the egg is laid, or the animal 
born, until it is consumed. So much can 
happen to food as it passes through various 
stages, and any one factor may so markedly 
affect it, that nothing can be overlooked. 
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HE NATIONAL CONFERENCE on 

Hospital-Acquired Staphylococcal Disease 
was held in Atlanta, Ga., September 15 to 17, 
1958, under the joint sponsorship of the Public 
Health Service and the National Academy of 
Sciences-National Research Council. 

The conference brought together delegates 
from 59 professional organizations and special- 
ists from universities, independent laboratories, 
and hospitals. 

In the opening address, Dr. Leroy E. Burney, 
Surgeon General of the Public Health Service, 
underscored heavily the importance of blocking 
hospital-acquired staphylococcal disease from 
invading the public environment. The threat, 
he said, “involves the development of anti- 
biotic resistance and emergence of specific epi- 
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demic strains, with the concurrent threat to 
hospital populations and the community at 
large.” 

Other highlights of his address follow: 

“Staphylococcal disease has rarely presented 
itself in modern times as a public health prob- 
lem requiring an organized community attack, 
and not until now as a problem of national sig- 
nificance and growing magnitude. Only re- 
cently have the several professions involved in 
medical, hospital, and public health services 
begun to understand the dynamics of staphy- 
lococeal disease and hence to recognize our 
dependence upon one another for its control. 

“We in the United States . . . must give the 
palm to our medical and public health col- 
leagues in the United Kingdom, Canada, and 
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Australia for the first isolation of antibiotic- 
resistant strains in hospital populations, the 
development of bacteriophage typing as a new 
tool in staphylococcal research, and for the first 
demonstrations of the epidemiological patterns 
of hospital-acquired staphylococcal disease. 

“The Symposium on Staphylococcal Infec- 
tions sponsored by the New York Academy of 
Sciences in February 1956 brought together for 
the first time in this country much of the exist- 
ing knowledge of the twin problem of anti- 
microbial resistance and staphylococcal infec- 
tions in hospitals. Shortly thereafter, epidem- 
iological studies began to appear, showing not 
only the nationwide prevalence of resistant 
strains in hospital populations, but the spread 
of such hospital-acquired infections into local 
communities. 

“Since then, concern has mounted in research, 
clinical, and public health circles. In October 
1957, for example, the Association of State and 
Territorial Health Officers recommended that 
the Public Health Service seek funds to expand 
its technical assistance to the States on staphy- 
lococeal problems. 

“In December, the American Hospital Asso- 
ciation, through its Council on Professional 
Practice, appointed a Committee on Infections 
Within Hospitals. This committee consulted 
with the Joint Commission on Accreditation of 
Hospitals and with the Public Health Service 
concerning staphylococcal infections and in 
May 1958 issued a bulletin recommending ac- 
tion in hospitals and local communities. 
Earlier in the year, the American Academy on 
Pediatrics, through its Committee on the Foetus 
and the Newborn, issued a supplement to its 
standards for the management of premature 
and newborn nurseries, calling for special at- 
tention to staphylococcal infections. 

“For the current fiscal year, Congress appro- 
priated $325,000 to the Public Health Service 
for the Communicable Disease Center’s labora- 
tory services, training, investigations, and epi- 
demic aid in staphylococcal disease, and added 
$1 million to our research appropriations for 
the expansion of staphylococcal research 
through National Institutes of Health research 
grants. 

“Last April, I asked the American Hospital 
Association’s Committee . . . to advise me on 
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New Agents Counter Staphylococcus 


Two antibiotics were reported to be apparently 
effective against staphylococcal strains, at the Sixth 
Annual Symposium on Antibiotics, October 1958 in 
Washington, D. C. In 2 years of cliniéal trials of 
vancomycin, no resistant staphylococcus bacteria 
were encountered, according to Dr. M. M. Kirby 
and two colleagues of the University of Washington. 
They added that in 30 patients who were admin- 
istered the drug in the last year results were dra- 
matic in instances where other antibiotics had failed. 

Another antibiotic, kanamycin, was presented as 
a highly effective bactericidal agent with a broad 
spectrum by researchers at the University of Cali- 
fornia and Wadsworth Veterans Administration 
Hospital. They described its use on 100 patients. 

Also, Dr. Paul A. Bunn and Dr. Aldona Baltch of 
the State University of New York Upstate Medical 
School report in the New England Journal of 
Medicine, October 2, 1958, that kanamycin has been 
found “to have an inhibiting action against most 
staphylococci that are penicillin-resistant” in the 
treatment of 25 severe and acute infections in the 
adult. 





this problem of national action. What are the 
immediate needs? And how can the Public 
Health Service best help to meet them? These 
consultants agreed that: 

“First, knowledge of the existing problem of 
staphylococcal disease and the means for its con- 
trol needs to be consolidated and brought home 
to the medical and health professions at all 
levels as quickly and as impressively as possible. 
A national conference should be called to de- 
velop a practical plan and to stimulate State 
and local action. 

“Second, a complete review and careful ex- 
pansion of staphylococcal research should be 
undertaken. In this area of need, the National 
Institutes of Health has been busy. 

“The third need expressed by my consultants 
was for expansion of services to assist hospitals 
in preventing and controlling staphylococcal 
disease. This cannot be done, we all know, 
without high-quality bacteriological and epi- 
demiological services and very few hospitals 
have such services intramurally. Laboratory 
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identification of staphylococci, epidemiological 
consultation, epidemic aid, nursing consulta- 
tion, and other services such as are common in 
State health departments—and through them, 
in the Public Health Service—will be needed 
in increasing volume as more hospitals begin to 
control their staphylococcus 





explore and 
problem. 

“In this area, of course, the Communicable 
Disease Center is the Public Health Service’s 
right arm. Staphylococcal disease has been 
given the highest priority throughout the Cen- 
ter. The laboratory, for example, has accepted 
responsibility for the National Reference Cen- 
ter for Staphylococcus Phage Typing. Diag- 
nostic reagents are being prepared on a large 
scale by the Communicable Disease Center. 
Also, its Epidemic Intelligence Service physi- 
cians and nurses have been working full time 
on epidemiological studies in response to in- 
creasing requests for help. Training courses 
for laboratory workers are being developed and 
«a wide variety of new training aids are being 
prepared. We expect that all of these services 
will be expanded rapidly as the national pro- 
gram gains momentum.” 


As the conference progressed, the partici- 
pants scanned all facets of the hospital- acquired 
disease. They took inventory of current knowl- 
edge by presenting papers during general ses- 
sions, and by open discussion in three small 
groups, assigned respectively to nursery, surgi- 
cal, and general medical activities in the hos- 
pital. Finally, the delegates framed a set of 
recommendations which Dr. Burney hoped 
would be “accepted as ‘marching orders’ for 
every group concerned with sick and healthy 
people in this campaign against staphylococcal 
disease.” 

Appearing in this issue of Public Health Re- 
ports are the conference recommendations, Dr. 
Harry F. Dowling’s résumé, and a paper on the 
community aspects of hospital-acquired staph- 
ylococcus infection by Dr. Frederick H. 
Wentworth and associates. Dr. R. E. O. Wil- 
liams’ report on the staphylococcus situation in 
Great Britain appeared in the November 1958 
issue, p. 961. 

The full proceedings of the conference were 
published in October 1958 by the Communicable 
Disease Center for distribution to hospitals, 
medical societies, and health departments. 


Synthesis of Recommendations 


ing. The chairman or coordinator of 
the committee must be a person of 





General Recommendations 


The conference accepts hospital- 
acquired staphylococcal disease as a 
serious problem of global scope. 
There are major difficulties in com- 
paring the incidence of infections 
now being observed with that in pre- 
vious years, but it is generally ac- 


coecal disease. 


cepted that convincing evidence es- ¢omposition, 
tablishes the problem as a serious 
one and that definite action on the ¢ommittees 
part of hospitals and other com- phasis. 
munity agencies is imperative. 

Composition 


trol of hospital-acquired .staphylo- 
The conference en- 
dorsed the recommendations of the 
American Hospital Association and 
the Joint Commission on the Accred- 
itation of Hospitals. 
recommendations concerning’ the 
responsibilities, and 
mechanisms of operation of such 
deserve 


stature. It is generally agreed that 
the bacteriology laboratory is the 
area through which most informa- 
tion about infections should be 
channeled. It is recommended that 
a bacteriologist, pathologist, or cli- 
nician with interest in bacteriology, 
be a permanent member of the com- 
mittee and that he or some individ- 
ual be charged with maintaining 
the day-to-day record of infection. 
This person should serve as hos- 
pital epidemiologist. 

It is recognized that the composi- 
tion and size of the committee will 


The following 


special em- 








Communications 


In FECTIONS ( ‘OMMITTEES 

It is unanimously agreed that the 
establishment of hospital infections 
committees is a sound “approach to 
the recognition, prevention, and con- 
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The hospital infections committee 
should consist of active, interested 
members of all major hospital de- 
partments, including administrative, 
clinical, nursing, housekeeping, and 
laboratory. The committee must 
have complete administrative back- 


vary considerably from hospital to 
hospital, depending upon their physi- 
sal and personnel resources. The 
committee should make free use of 
small subcommittees of key people 
for specific assignments. It is also 
recommended that the local health 
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officer should be invited to be a con- 
sultant to the committee. 


Responsibilities 
The hospital infections committee 
should have the following major 
areas of responsibility : 
Surveillance. The committee 
should regularly collect complete 
data on all infections acquired with- 
in the hospital, on those occurring 
among recently discharged patients, 
and determine the presence of a 
problem, if one exists. These data 
should be consolidated into formal 
reports for submission to the medical 
staff and the hospital administrator. 
Control. The committee should 
be charged with the responsibility 
of evaluating all phases of hospital 
operations pertaining to the control 
of infections, recommending changes, 
establishing appropriate patterns of 
antibiotic usage, and _ instituting 
epidemic control measures. 
Nevertheless, this committee 
should in no way relieve the de- 
partment heads of responsibility for 
and executing 
reference to 


making decisions 
recommendations with 
particular department problems. 

Education. The committee should 
sponsor an educational program for 
all hospital personnel, presenting 
current concepts in the proper pre- 
vention and control of hospital-ac- 
quired infections. 

It is recognized that the effective- 
ness of any system for dealing with 
hospital-acquired infections will de- 
pend upon a continuing, active pro- 
gram directed to all professional and 
nonprofessional groups. 


Mechanisms of Operation 


Mechanisms of operation will vary 
considerably in the individual insti- 
tutions. Frequent and regular meet- 
ings of the committee are essential 
to maintain a high level of interest. 
One of the measures of effectiveness 
of the committee will be the thor- 
oughness with which advice is imple- 
mented into action. Determination 
of the effectiveness of the committee 
should rest primarily with the com- 
mittee and the medical staff, and 
not with possible inspecting agencies. 

Ample emphasis should be placed 
on surveillance, since the major de- 
fect in delineating the staphylococcal 
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problem is the lack of uniformity in 
recognizing and reporting staphylo- 
eoccal disease. Of the _ several 
methods of surveillance considered 
at this conference, routine culturing 
of all infections received the most 
support. In applying this method, 
culture results are routinely reported 
to the hospital infections committee 
for investigation, review, and classi- 
fication. The final classification of 
each case should include the commit- 
tee’s determination as to whether 
or not the infection was acquired in 
the hospital. Surveillance of this 
type may be facilitated by the utili- 
zation of a standardized reporting 
form. 


INTERHOSPITAL 


Because patients acquiring infec- 
tions in one hospital may subse- 
quently be admitted to another and 
because of the frequent interchange 
of personnel among hospitals, inter- 
hospital communications are essen- 
tial to infections control. Such com- 
munications might be developed by 
establishing infections committees in 
the local medical societies, with rep- 
resentatives from the hospitals in the 
area. Interhospital communication 
might also be achieved by the addi- 
tion of members of the staffs of other 
hospitals to the membership of the 
hospital infections committee. 


Heattru DerparTMENT 


The health department can be of 
considerable help to the hospital in 
controlling infections by providing 
laboratory services, epidemiological 
consultation, and assistance with 
surveys of illness among discharged 
patients. To attain optimal com- 
munications between hospitals and 
health departments, the health offi- 
cer should be made a consultant to 
the hospital infections committee. 


OrrictAL REPORTING 

Official reporting of staphylococcal 
diseases is difficult because of the 
ubiquity of minor community-ac- 
quired staphylococcal infections. No 
specific recommendation concerning 
voluntary or compulsory reporting of 
staphylococcal diseases is made. 
Some delegates felt, however, that 


mandatory reporting of staphylo- 


coccal disease during the first 6 
weeks of life might be helpful. Dis- 
eases in this age group to be reported 
might include pyoderma, breast 
abscess, empyema, and osteomye- 
litis. Other conferees feel that it is 
feasible to report all staphylococcal 
infections provided thea reporting 
forms are simple. In some States, 
staphylococcal disease is now noti- 
fiable. The reporting programs of 
these States warrant careful evalua- 
tion. 


Patient Care 


ApMIssion Ponicy 


It is known that some patients 
are more susceptible to staphylococ- 
cal disease than others. Since hos- 
pitals may represent a_ significant 
reservoir of staphylococcal infec- 
tions, individual hospitals should re- 
consider their admission policies 
regarding highly susceptible patients. 
In many instances, these patients 
might be better managed in the home. 

’atients with staphylococcal dis- 
ease requiring hospitalization should 
be recognized as a potential danger 
and proper precautions instituted at 
the time of admission. 


ISOLATION 

Infected patients are a major 
source of hospital infections. Ideally, 
all infected patients should be placed 
in strict isolation. This ideal is 
often unattainable. Priority then 
should be given to isolating those 
who are most likely to spread in- 
fection to others; for example, pa- 
tients with pulmonary staphylococcal 
infections or with exposed foci of 
In addition, it is ad- 
certain patients 
susceptible to 
such as 
or ex- 


suppuration. 
visable to isolate 
who are especially 
staphylococeal infections, 
those with extensive burns 
foliative dermatitis. 

The transportation of patients 
with staphylococcal infections from 
one area of the hospital to another, 
while often necessary, may be dan- 
gerous. It is recommended that 
these patients be covered with sterile 
sheets during transport. Careful 
cleaning and disinfection of the 
areas in which they have been ex 
amined or treated should be a rou- 
tine procedure. 
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It is becoming increasingly ap- 
parent that techniques of isolation 
have fallen into disuse and are un- 
familiar to both professional and 
nonprofessional personnel. Conse- 
quently, as practiced, they are often 
ineffective. It is strongly recom- 
mended that the hospital infections 
committee carry out continuing pro- 
grams of education in isolation pro- 
cedures. (See the section on hos- 
pital sanitation for recommenda- 
tions on sterilization, disinfection, 
and hospital design). 


DIAGNOsIS AND THERAPY 


Certain techniques formerly con- 
sidered minor, such as venipuncture, 
intravenous cannulation, clysis, 
catheterization of the urinary blad- 
der, and aspirations of body cavities, 
indeed all procedures which inter- 
rupt the normal skin barrier, may 
produce important portals of entry 
for staphylococcus infections. It is 
recommended that these procedures 
should be kept to a sensible minimum 
and always be performed with strict 
asepsis. 

The conference considered both 
the general problems of antibiotic 
therapy within the hospital and the 
application of antibiotic prophylaxis 
to the control of infections. 


General Antibiotic Usage 


There was unanimous condemna- 
tion of the indiscriminate us2 of an- 
tibiotics and acceptance of the need 
for plans to govern their judicious 
usage. No single plan has yet been 
found to be satisfactory for appli- 
cation in all types of hospitals and 
therefore specific recommendations 
cannot be made. It is urged, how- 
ever, that hospital infections com- 
mittees give priority to a study of 
this problem and design an orderly 
approach to meet their own needs. 


Antibiotic Prophylazvis 

With certain exceptions, antibiotic 
prophylaxis to prevent staphylococ- 
eal infections has not proved to be 
a useful or desirable procedure, and 
it is not recommended. 

One exception to this reeommenda- 
tion may be made in the nursery 
epidemic situation where antimi- 
erobial prophylaxis against the spe- 
cific epidemic strain may be the 
method of choice for the interruption 
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of an epidemic (see Specific Recom- 
mendations, Nursery). Other excep- 
tions may be made for certain types 
of patients who are at special risk. 
In these cases, antibiotics should be 
used only after careful deliberation 
by a group or committee concerned 
with the problem. 

It is unanimously agreed that pro- 
phylactie antibiotics do not prevent 
staphylococcic infections in clean 
surgical wounds, but that they may 
tend to mask or attenuate the ap- 
pearance of the infections. It should 
be emphasized that the most impor- 
tant points in surgical wound man- 
agement, whether the wounds are 
operative or traumatic, are asepsis 
and meticulous, careful technique, 
combined with the removal of all de- 
vitalized and contaminative foreign 
material, and closure of tissues with 
maintenance of an adequate bloed 
supply. 


Hospital Sanitation 


The widespread occurrence and 
hardy nature of the staphylococcus 
stimulated considerable discussion 
of the importance of high standards 
of environmental sanitation. The 
recommendations are grouped into 
those concerning hospital design, 
ventilation, housekeeping proce- 
dures, and sterilization and disin- 
fection. 


Hosrirat Design 


Basic to the effective application 
of aseptic technique is the provision 
of proper equipment and space allo- 
vation for their implementation. 
Certain deficiencies in hospital de- 
sign are becoming apparent, but be- 
cause present knowledge does not 
permit definitive recommendations 
about changes in hospital architec- 
ture, caution must be exercised be- 
fore undertaking extensive building 
alterations in the hope that they 
might limit staphylococcal disease 
within hospitals. 

On the other hand, it is recom- 
mended that hospital administra- 
tors seriously consider such altera- 
tions as are necessary to bring ex- 
isting facilities up to standards cur- 
rently recommended by the Ameri- 
ean Academy of Pediatrics, the 
American Hospital Association, and 
State and local health departments. 


In addition, scientifically con- 
trolled research studies should be 
conducted to determine, for exam- 
ple, the optimal design for newborn 
nurseries and to demonstrate the 
validity of minimum standards cur- 
rently recommended for the elimina- 
tion and control of cross-infection. 


HosprrraL VENTILATION 

Cognizance was taken of the 
many studies describing a reduction 
of the concentration of bacteria in 
the environment following the in- 
stallation of various types of ven- 
tilation equipment. It is agreed, 
however, that these methods have 
not been adequately evaluated in 
terms of their specific effect upon 
the prevention of infection. No ree- 
ommendations concerning changes 
in existing ventilating systems were 
made, but it was suggested that 
proper cleansing and maintenance 
of air conditioning systems now in 
operation should be a routine hos- 
pital housekeeping procedure. 


HovuskEKEEPING PROCEDURES 

There is growing evidence that 
poor housekeeping techniques con- 
tribute to the dissemination of hos- 
pital-acquired staphylococcal infec- 
tions. It is agreed that effective 
housekeeping demands constant vigi- 
lance on the part of both the admin- 
istrative and professional staff and 
can be effectively accomplished only 
when all groups give due recognition 
to this aspect of disease control. It 
is recommended that the hospital 
infections committee periodically 
evaluate all parts of the housekeep- 
ing routine, giving special attention 
to adequate dust control, acceptable 
techniques of floor cleaning, sterili- 
zation of equipment, and laundry 
procedures. 

As recent studies have focused at- 
tention on the laundry and its role 
in the dissemination of infection, it 
is recommended that great care be 
given to insure that contaminated 
linen and_ blankets, particularly 
from patients with staphylococcal 
disease, not be mixed with other 
laundry, that contaminated trucks 
not be used for transporting clean 
laundry, and that clean and dirty 
laundry never be transported con- 
currently. Evidence suggests that 
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sheets, blankets, and mattresses may 
play a role in the spread of infec- 
tion, and thus deserve special atten- 
tion. 

2atients admitted to the hospital 
should be furnished with clean 
blankets, sterilized linens, and clean 
mattresses. Cleanliness of mattres- 
ses aay be approached through the 
use of disposable or nondisposable 
plastic covers. 
STERILIZATION 

Because sterile technique is so 
fundamental to the prevention of 
hospital-acquired staphylococcal dis- 
ease, techniques of sterilization and 
disinfection require constant atten- 
tion and reevaluation. Meticulous 
checks, both thermal and bacterio- 
logical, on the effectiveness of ordi- 
nary methods of sterilization should 
be routinely carried out. The need 
for sterilization of certain kinds of 
equipment, such as_ stethoscopes, 
ophthalmoscopes, and sphygmoman- 
ometers, should be reconsidered. 


Personnel Carriers 


Carriers of staphylococci among 
hospital personnel present one of the 
more difficult problems in the control 
of hospital-acquired staphylococcal 
infections. There are really two 
problems here. The first is the in- 
dividual with a frank lesion, the 
other is the inapparent carrier who 
is without overt lesions. 

FRANK INFECTIONS 

It is strongly recommended that 
hospital personnel, including physi- 
cians, nurses, and others, who de- 
velop frank staphylococcal lesions 
should be excluded from duty until 
the lesions are healed. It is further 
recommended that: 

e A continuous program of educa- 
tion of all personnel emphasize the 
hazard of staphylococcus lesions to 
the welfare of the patient. 

e Personnel be required to report 
the presence of lesions to a central 
clinic or to a designated physician. 

e All reported lesions receive 
prompt diagnosis and therapy. 

e A policy be adopted to prevent 
financial loss to personnel who are 
barred from duty because of frank 
lesions. 

e During an epidemic or period of 
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increased incidence of staphylococcal 
disease, active search be made for 
the presence of lesions among the 
personnel. Such a program can be 
appropriately directed by the in- 
fections committee. In searching 
for carriers, a thorough physical in- 
spection should be made to detect 
those who may have hidden but dan- 
gerous lesions; for example, in the 
axilla, buttocks, and perineal re- 
gion. 


Tue INAPPARENT CARRIER 


The majority of hospital person- 
nel may be shown at one time or an- 
other to be carrying coagulase-posi- 
tive staphylococci on their skin or 
mucous membranes. It must be 
stressed that most of these carriers 
are not hazardous to the patients, 
because they either disseminate 
very few staphylococci or the parti- 
cular strain of organism which they 
are carrying is of low transmissi- 
bility or pathogenicity, or both. The 
mere presence of coagulase-positive 
staphylococci, therefore, is not 
grounds for removal of a carrier 
nor does it constitute an indication 
for antibiotic therapy. Thus, rou- 
tine surveillance for carriers is not 
recommended. 

During an epidemic or increased 
incidence of disease, it is essential 
that a thorough search of all per- 
sonnel be made for carriers of epi- 
demic strains associated with the 


Specific Recommendation 


In addition to those recommenda- 
tions which apply generally to the 
detection and control of hospital-ac- 
quired staphylococcal disease within 
the hospital, the conference has made 
certain recommendations which ap- 
ply specifically to a particular serv- 
ice within the hospital. 


Nursery 


DiscuHarcep INFANTS 


It is characteristic of staphylococ- 
cal disease in newborn nurseries that 
the vast majority of infants do not 
develop lesions until after they have 
been discharged from the hospital. 
In order that the hospital may be- 
come aware of a staphylococcal prob- 
lem within the nursery as early as 


outbreak. The usually accepted 
method for finding carriers is re- 
stricted to nasal or nasopharyngeal 
culture surveys of the personnel. In 
instances where carriers of epidemic 
strains are not found by this tech- 
nique, it might be helpful to extend 
the examination of personnel to 
other potential portals of exit, such 
as the hair, throat, perianal skin, and 
stool. 

Carriers of epidemic strains asso- 
ciated with the outbreak should be 
considered “dangerous carriers” and 
should be removed from duty. Many 
carriers, even the temporarily dan- 
gerous ones, will cease to carry the 
epidemic strain upon their removal 
from the contaminated environment. 
The status of the individual carrier 
must, therefore, be periodically 
evaluated and after his reversion to 
negative, he should be returned to 
duty. 

When an epidemic strain persists 
in a carrier, his permanent removal 
from duty must be given careful 
consideration. Such victims should 
receive assistance in the form of new 
job training. 

Many substances such as antibi- 
otic nasal jellies and sprays have 
been used both for the prophylaxis 
and for local treatment of carriers. 
The conference is unable to recom- 
mend any of these procedures at the 
present time but urges their evalua- 
tion. 





possible, some method needs to be 
devised for detection of infections 
among the discharged infants. Sev- 
eral methods have been used for this 
purpose: telephone surveys, ques- 
tionnaire surveys, routine visits by 
public health nurses, or culture sur- 
veys of infants at the time of dis- 
charge. The conference generally 
recommends the telephone survey as 
being most desirable in epidemic 
situations because of its efficiency, 
promptness, and ease of administra- 
tion. However, all of the methods 
enumerated have been shown to be 
effective in some communities, and 
the hospital infections committee 
should decide which one to use after 
consultation with other community 
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agencies, especially the medical so- 
ciety and health departments. 

It is generally recommended that 
surveys of discharged infants be 
carried on by the hospital, but it is 
recognized that in many communi- 
ties the health department can 
sist with or can conduct the survey. 

Surveys of this kind can obvi- 
ously be conducted on either a pe- 
continuous basis. Some 
on continuous sur- 


as- 


riodic or 
hospitals carry 
veys as part of their general disease 
surveillance program. Other hos- 
pitals conduct periodic surveys. 
Often a routine sampling of a por- 
tion of discharged patients is satis- 
factory. It is strongly recom- 
mended that all hospitals institute 
some type of survey procedure. 


Antipioric PRropHyLAXxIs 


In some instances, nursery epi- 
demics appear to be self-propagat- 
ing and result in a high incidence 
of colonization or frank disease 
among the infants due to an epi- 
demic strain of high virulence. In 
such situations, it is possible to pro- 
tect infants from colonization by ad- 
ministering an effective antibiotic in 
full therapeutic doses to all infants 
beginning immediately after birth 
and continuing until after dis- 
charge. Antibiotic prophylaxis of 
this type effectively prevents coloni- 
zation of the infant’s nose and thus 
his skin and allows time to search 
dangerous carriers among the 
personnel, and to locate and correct 
breaks in aseptic technique. Anti- 
biotic prophylaxis should be used 
only after very careful evaluation 
of the situation, preferably by the 
infections committee, and should 
never be used for prolonged periods 
nor be used on a continuous basis. 


for 


Prertopic CULTURING 

Available evidence suggests that 
specific strains of staphylococci 
which can be detected by phage typ- 
ing are capable of producing nur- 
sery epidemics. In contrast with 
the other services in the hospitals, 
therefore, it may be profitable to 
survey the nursery personnel peri- 
odically in order to. detect carriers 
of these particular strains. Such 
surveys should be undertaken rou- 
tinely only in well-equipped hospi- 
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tals and should be considered as 
combined research and control pro- 
cedures. 


Surgery 


OpeRATING Rooms 

Separate operating rooms for 
clean and “dirty” surgical cases are 
not recommended. Rather, all oper- 
ating rooms should be cleaned be- 
tween operations and meticulously 
so after an operation on a contami- 
nated case. The same meticulous 
care must be applied to sterilizing 
contaminated linens, instruments, 
and operative clothing. 


SCHEDULING OF OPERATIONS 

It is recommended that “dirty” 
surgical cases be placed at the end 
of the operating schedule. 


Oreratinc Room TECHNIQUE 
The entire operating room team 
must be constantly alert for breaks 
in technique. Excessive’ talking 
(chatter) has no place in the oper- 
ating room. Operating room cloth- 
ing must not be worn outside the 
operating suite. Caps and masks 
must be changed between each oper- 
ation. All visitors to the operating 
room must change completely from 
street clothing before entering. 


SURGICAL Dressing TECHNIQUE 
Every effort should be made to 
minimize cross-infection through 
contaminated dressing carts and 
faulty dressing care. 


PERSONNEL CARRTERS 


Personnel found to be carriers of 
coagulase-positive staphylococci of 
any type should be allowed to con- 
tinue on duty in the absence of an 
increased incidence of surgical 
wound infections. Even when a 
problem does exist, the removal of 
carriers should be delayed until one 
is certain that all other possibilities, 
such as defects in sterilization, have 
been ruled out. The one exception 
to this general policy is the nurse or 
physician who is known to be a car- 
rier of an epidemic strain and comes 
from a service where there has been 
or is a problem. 

While these recommendations ap- 
ply to the inapparent carrier, it is 
strongly recommended that all per- 


sonnel with frank staphylococcal 
lesions remove themselves from the 
surgical suite until the lesion is 


healed. 


Medical Services 


Distinct differences in the pattern 
of staphylococcal infections on medi- 
“al services as contrasted with sur- 
gical and pediatric services are rec- 
ognized. Nevertheless, it is agreed 
that a substantial staphylococcal in- 
fection problem exists on medical 
services also and the need for con- 
stant attention to aseptic techniques 
and control measures is just as im- 
perative here as elsewhere. This 
need is important not only to prevent 
infections among medical patients, 
but also because of extensive com- 
mingling of patients among services 
to control spread of disease through- 
out the hospital. 


Laboratory Services 


InrT1AL IsoLATIONS 
Bacteriological services of a high 
caliber are essential to the diagnosis 
and therapy of staphylococeal dis- 
ease and to the detection and control 
of hospital-acquired staphylococcal 
infections. It is recommended that 
hospitals throughout the country in- 
clude in their laboratory programs 
the initial isolation of staphylococci, 
coagulase testing, and antibiotic 
sensitivity testing. It is recognized 
that there is presently a certain 
amount of unreliability with the disk 
method of antibiotic sensitivity test- 
is noted that the Food 
is pres- 


ing, but it 
and Drug Administration 
ently adopting standards in an effort 
to correct these defects. While the 
serial tube method is admittedly 
more accurate, it is considered to be 
too time consuming and expensive 
for routine use. Therefore, most 
hospital laboratories must resort to 
the disk method for establishing the 
antibiotic sensitivity of staphylo- 
cocci. 


Sreciric DIAGNosis 
Bacteriophage typing is not prac- 
tical in.most hospital laboratories 
at the present time, but specific 
diagnostic services should be avail- 
able when needed. While there is 


little routine need for such serv- 
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ices, they are essential to the detec- 
tion of sources of nursery epidemics 
and their control; and are helpful in 
the control of outbreaks or in other 
services. However, it is strongly 
recommended that hospital labora- 
tories adopt some systematic method 
of saving isolates of staphylococci 
from infected individuals, so that in 


Special Recommendations 


In addition to the recommenda- 
tions which have been made for the 
hospital and hospital services, the 
conference has made certain special 
recommendations concerning’ the 
provision of certain services and the 
request for assistance from certain 
agencies. 


TeRMS AND CLASSIFICATION 

An ad hoc committee on the termi- 
nology and classification of staphy- 
lococcal disease should be estab- 
lished. It is agreed that consider- 
able confusion exists because of the 
lack of agreement in the use of such 
terms as apparent and inapparent 
infections, disease, sepsis, clinical or 
subclinical infection, and asympto- 
matic carrier. Many difficulties re- 
sult from attempts to compare data 
in published reports that fail to dis- 
tinguish the carrier state from col- 
onization and disease or sepsis. It is 
strongly recommended that a_sub- 
committee be formed to define termi- 
nology that will clearly differen- 
tiate these various terms and clarify 
the vocabulary applicable to staphy- 
lococeal diseases. 


We have hammered out the many things that 
we know and that we do not know about sta- 
phylococci. We know the cultural characteris- 
tics of the organisms, their prevalence in hos- 
pital patients, hospital personnel, and persons 
outside of hospitals, and the frequency with 
which they are found in the hospital environ- 
ment. We know how, roughly, to determine 
whether a strain is potentially pathogenic, how 
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the eventuality of an outbreak, it 
will be possible through bacterio- 
phage typing to trace the events that 
led to the epidemic. Policies con- 
cerning the length of time cultures 
should be saved and the selection of 
strains for bacteriophage typing can 
appropriately rest with the infec- 
tions committee. 





In addition, the committee should 
be requested to provide a classifica- 
tion and grading of infections which 
could be used as a guide by indi- 
vidual hospitals in their surveillance 
programs. 

EpucaTIon AND TRAINING AIDS 

The conference recognizes the need 
for education and training aids to 
support the national program nec- 
essary for the control of staphylo- 
coccal infections in hospitals. It is 
strongly recommended, therefore, 
that the chief of the Communicable 
Disease Center ask appropriate in- 
terested organizations, including the 
American Hospital Association, the 
American Medical Association, and 
the American College of Surgeons, to 
designate representatives to form an 
interagency clearinghouse or coor- 
dinating committee for educational 
materials, such as audiovisual aids 
and literature. Such a committee, 
by joint sponsorship, would en- 
courage the production of the best 
possible material, would avoid un- 
necessary duplications, and would 
keep all concerned aware of activi- 
ties in this field. 


In Résumé 


Metruops MANUAL 


Although much useful information 
regarding adequate sterilization and 
disinfection procedures has _ been 
published, it is currently scattered 
in many relatively inaccessible pub- 
lications. It is recommended, there- 
fore, that all available information 
on sterilization of special equip- 
ment, environmental disinfection, 
and the most recent methods of steri- 
lization be collected in readily 
available manual form and distrib- 
uted by the Public Health Service 
or some other appropriate agency. 


HosprraAL VENTILATION 

Because aerial dissemination of in- 
fection may play an important role 
in the transmission of hospital-ac- 
quired staphylococeal disease, there 
is a need for a correlation of informa- 
tion by the medical, epidemiological, 
and engineering professions. There- 
fore, the Public Health Service is 
encouraged to arrange a conference 
of interested representatives of these 
professions to examine the whole 
problem and develop sound stand- 
ards. 


LABORATORY MANUAL 

Attention is called to the fact that 
the Communicable Disease Center 
Laboratory in Atlanta, Ga., has re- 
cently assumed the responsibility of 
providing reference laboratory serv- 
ices for bacteriophage typing. A 
manual of acceptable procedures for 
the precise identification of staphylo- 
cocci has been produced with the as- 
sistance of a subcommittee of this 


conference. 


to identify individual strains, and how to trace 
their spread from person to person. We do not 
know how to determine the invasiveness of an 
individual strain, nor its pathogenicity, with 
certainty, nor its virulence. We do not know 
how to prevent the spread of staphylococci 
from one part of a person’s anatomy to another, 
nor from one person to another person. 

We know the prevalence of strains of staphy- 
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lococci which are resistant to various anti- 
biotics in different populations, and we know 
some of the factors that cause resistant strains 
to appear; we don’t know how to prevent the 
appearance of such strains in hospitals (short 
of exposing no one at all to that particular anti- 
biotic), and we don’t know how to replace a 
resistant strain with a sensitive one. 

We know that staphylococci are spread 
among patients and personnel of hospitals, that 
they may cause endemic infections in any hos- 
pitalized patients and epidemics chiefly among 
newborns and surgical patients. We don’t 
know the most frequent pathways of spread, 
whether carriers or environmental sources are 
the most important, nor what makes epidemics 
start. We know that certain strains are more 
frequently encountered as epidemic strains; we 
don’t know what causes them to become epi- 
demic strains. We can often trace an epidemic 
to an infected person or carrier; we cannot tel] 
why some other infected person or carrier did 
not start an epidemic. We know that the re- 
moval of a carrier or strict attention to aseptic 
techniques sometimes appears to stop an epi- 
demic; we fear that these measures will not 
always do so. 

We know some conditions that increase pa- 
tients’ susceptibility to staphylococcal infee- 
tions, but do not know why some persons de- 
velop staphylococcal infections while others 
fail to do so under apparently identical cireum- 
stances. Finally, especially as a result of this 
conference, we don’t know any cause for wild 
alarm and gnashing of teeth over the staphy- 
lococcal problem; we do know that there is an 
important and compelling job to be done which 
calls for rolling up our sleeves and getting to 
work. 


Techniques of Control 


How should we go about controlling staphy- 
lococcal infections? Since we cannot easily get 
rid of the staphylococci that are causing or 
may cause disease within a hospital, most rec- 
ommendations in the discussions were directed 
at limiting their spread. The first barrier is 
at the entrance of the hospital or the ward. 
Perhaps some patients with staphylococcal in- 
fections could be better nursed at home. Hos- 
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pital personnel, from the chief of staff down, 
should not contact patients if the staff member 
has a staphylococcal skin lesion or is known 
to have produced infections in patients. Dur- 
ing an epidemic in a critical area such as a 
nursery or an operating room, personnel may 
be removed if they are carrying the epidemic 
strain. 

The second barrier is within the hospital, 
between personnel and patient or between pa- 
tient and patient. The conferees unanimously 
recommended complete isolation of patients 
with staphylococcal infections, wherever prac- 
ticable. They urged that careful techniques be 
observed in the performance of operations, 
along with the proper sterilization of instru- 
ments and apparatus, the proper technique in 
dressing wounds, careful disposal of discharges 
and sputum, the washing of hands after exam- 
ining patients with infected lesions, and the 
removal of staphylococci from that susceptible 
animal, the newborn infant, by washing his 
skin with special preparations. 

With regard to spread through the air or 
from objects in the environment, everyone rec- 
ognized the need for more knowledge. We do 
not know enough about the importance of 
proper ventilation (except in the operating 
room and rooms for dressing wounds), of wash- 
ing floors and walls, of sterilizing blankets, of 
spacing beds and cribs; we do not know the 
value of rooming-in procedures for infants and 
soon. It was emphasized again and again that 
there is no simple and easy panacea for the 
control of intrahospital staphylococcal infec- 
tions. Many things must be done, some of 
which may be unnecessary; the wisest course 
is first to close the most likely pathways of 
spread of infection and proceed to the others 
if necessary. In the last extremity, nurseries 
or wards may be closed, and, almost everyone 
agreed, the operating room might have to be 
closed, too. 

Antibiotics, which have no doubt been re- 
sponsible for some of our trouble with the 
staphylococci, are of little help in getting us 
out of trouble. Their role in the prevention 
of infections is limited to certain specific sit- 
uations. There is no evidence that they will 
prevent staphylococcal infections from devel- 
oping in hospitalized patients except perhaps 
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when the staphylococcus causing an epidemic 
in a nursery is sensitive to a specified antibiotic. 
The surgeons even differed as to whether the 
poorly absorbable antibiotics should be admin- 
istered prior to bowel surgery, although they 
did agree that antibiotics will not prevent in- 
fections from developing in clean surgical 
wounds. The suggestion was made that spray- 
ing of the noses of carriers may eliminate the 
carrier state in some persons, but it was rec- 
ognized that more study is needed in this area. 

Of course, a most important means of con- 
trol is to eliminate the infection at its source, 
in other words, to treat the patient who has a 
staphylococcic infection. This requires the 
highest degree of skill and knowledge on the 
part of the clinician to diagnose the disease 
properly, to interpret the tests run by the sup- 
porting laboratory, to choose the proper anti- 
biotic from among the number at hand today, 
and to administer it properly. When the 
clinician is not sufficiently familiar with this 
area, he should not hesitate to call for advice. 


A Reporting System 


Infections cannot be controlled unless. we 
know that they are there. This requires re- 
porting of staphylococcal infections by certain 
responsible parties within each hospital. The 
initial report has been made in different hospi- 
tals by house officers, nurses, or personnel in 
the hospital laboratory. Different methods 
may be feasible for different hospitals. Which- 
ever one is used, the reports should zo to an 
infections committee, which should be set up in 
each hospital. Such a committee should be 


broad in its interest, representative in its per- 
sonnel, and of sufficient authority to make sure 
that its suggestions will be carried out. 

Reporting should be amplified by checkups 
of susceptible groups, such as newborns, after 
they have left the hospital. Several feasible 
methods were suggested for these surveys. 
Most important is that they have the full 
cooperation of the hospitals, of the medical 
profession, and of the health officer. 

Reporting and control are not successful 
without proper definitions. Agreement could 
not be reached on any one system of classifica- 
tion of staphylococcal infections. Accordingly, 
it was suggested that the Public Health Service 
set up a committee to recommend a proper 
classification. 

None of the measures for control will have 
any effect without continuous, interesting, and 
authoritative publicity. Educational programs 
are needed within the hospital for all the per- 
sonnel from the lowest to the highest. These 
can be aided by health authorities and local 
and national medical associations by the pro- 
vision of information, teaching aids, and speak- 
ers, and the initiation of communitywide 
meetings from time to time. 

Finally, and most urgently, we need more 
research on staphylococci and the infections 
they cause. I have already mentioned some of 
the things we need to know. Funds are needed 
for intramural and extramural research on the 
practical problems of staphylococcal infections, 
their communicability and control, and espe- 
cially on fundamental problems of host re- 
sistance to the staphylococcus and how it may 


be strengthened. 


—Harry F. Dow nc, M. D., professor of medicine, College of Medicine, 
University of Illinois, Chicago. 
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Hospital-Acquired Staphylococcal Disease 


and the Community 


FREDERICK H. WENTWORTH, M.D., M.P.H., ADAH L. MILLER, R.N., 
and BERTTINA B. WENTWORTH, B.S. 


OSPITALS provide vitally needed serv- 

ices to practitioners of medicine and to 
the community at large. Anything which 
tends to disrupt hospital services or inter- 
fere in any way with their optimal function 
is of real concern to the community. Hospital- 
acquired staphylococcal disease can certainly 
decrease the efficiency of hospital operation by 
prolonging the patient’s hospital stay, increas- 
ing the cost of medical care, and, in some cases, 
jeopardizing the patient’s recovery. The com- 
munity and community agencies may be ex- 
pected for these reasons to be vitally interested 
in the control of the problem. 

Recent studies of the epidemiology of hos- 
pital-acquired staphylococcal infections have 
established additional reasons for concern. It 
is now very clear that the hospital with an un- 
controlled staphylococcal disease problem may 
act as a focus of infection for the community 
itself. It is also clear that many patients in- 
fected while in the hospital do not develop overt 
disease until some time following their dis- 
charge and thus the detection of the disease in 
the community becomes essential to the deline- 
ation of the hospital problem and its control. 
Evidence supporting these concepts is at the 





Dr. Wentworth is medical coordinator of disease 
control activities in the Ohio Department of Health, 
where Mrs. Miller is a communicable disease nursing 
consultant and Mrs. Wentworth is head of the re- 
search laboratory. The paper was presented at the 
National Conference on Hospital-Acquired Staphy- 
lococcal Disease in Atlanta, Ga., September 16, 1958. 
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moment most convincing in the case of strain- 
specific staphylococcal infections acquired in 
hospital nurseries. 

Two outstanding features of the epidemiol- 
ogy of nursery outbreaks have been the number 
of infants who develop the first signs of disease 
following discharge from the hospital and the 
frequency of postpartum breast abscess among 
mothers. Studies on the nasal flora of women 
on admission to the maternity service and at the 
time of discharge, as well as that of their in- 
fants, indicate the infants (7) are the source 
of the staphylococcus responsible for the breast 
These studies also demonstrated 
that in the vast majority of cases transmission 
from infant to mother takes place in the home. 
These findings suggested the possibility of 


abscesses. 


simultaneous or subsequent transmission to 
other members of the family and the establish- 
ment of endemic staphylococcal disease within 
the family group. 

Coibeck, while studying nursery outbreaks 
in Winnipeg in 1949, found this to be the case 
2). In the families of 10 infants born in an 
epidemic period, he demonstrated recurrent 
suppurative disease among family members 
during several months following the discharge 
of the infant and mother from the hospital. 
Staphylococci isolated from the lesions in fam- 
ily members appeared to be of the same phage 
type as that responsible for the nursery out- 
break. In 1953 Kempe, reporting the family as 
a reservoir of childhood infections, includes an 
excellent description of family staphylococcal 
disease persisting over a 9-week period (3). 
More recently we have studied the families of 
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26 infants infected with the epidemic phage 
type 80/81 during a nursery outbreak (4). 
During 5 months of observation about three- 
fourths of the mothers and one-third of the 
fathers and siblings were shown to be carrying 
phage type 80/81 in their nasopharynx on one 
or more occasions. Eleven of the 26 families 
were still infected at the end of the study. A 
variety of skin infections and subcutaneous 
abscesses occurred in about 40 percent of the 
infected mothers and fathers and 70 percent of 
infected siblings. Shaffer and associates have 
reported similar findings (5). At the end of 
the 18 months of his study, 9 of 20 families were 
still infected. 

These investigations have provided con- 
vincing evidence that epidemic strains of 
staphylococci carried by infants at discharge 
are rather readily transmitted to family mem- 
bers, persist for long periods within the family, 
and are responsible for endemic staphylococcal 
disease within the family unit. 

Further evidence that the nursery epidemics 
may result in an increased incidence of com- 
munity disease has been provided by a com- 
parison of families of infants born during epi- 
demic and nonepidemic periods in the same 
hospital. In one recent study, investigations 
were made of 1,076 families of infants born 
during a nursery epidemic of 3 months’ dura- 
tion and 211 families of infants born during 
a nonepidemic period (6). In 25 percent of 
the families of epidemic infants one or more 
members of the family group had developed 
staphylococcal disease 1 to 5 months following 
the birth of the baby, while 3 percent of fam- 
ilies of nonepidemic infants gave a similar his- 
tory. Eleven percent of 3,975 family contacts 
developed disease during the epidemic period, 
while 0.8 percent of 506 family members de- 
veloped a similar illness during the nonepi- 
demic period. If an infection rate of about 1 
percent is accepted as a rough approximation 
of the level of endemic community disease dur- 
ing this period, then the difference between 
this and a rate of 11 percent is an approxima- 
tion of the magnitude of increase in community 
infection which resulted from the nursery 
epidemic. 

If the magnitudes expressed here are reason- 
ably accurate and representative, it follows that 
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au significant increase in the level of community 
staphylococcal disease will follow uncontrolled 
type-specific nursery outbreaks. We are un- 
aware of systematic studies of the transmission 
of epidemic strains from these hospital-asso- 
ciated families into the general community, but 
fragmentary evidence suggests this to be the 
case. Certainly the persistence of the strains 
within the family unit for such long periods 
make it likely that transmission to friends and 
relatives will eventually occur. In this event 
the “crude equilibrium between the public at 
large and the ubiquitous staphylococci” re- 
ferred to by McDermott as appearing relatively 
stable in 1956 (7) might well be shifted in fa- 
vor of the staphylococcus and result in an abso- 
lute increase in the level of endemic community 
disease. 

It is difficult for one who has not observed 
family staphylococcal disease to be impressed 
with the seriousness of the situation. We ob- 
served one family whose infant was born in 
October 1954 in a nursery during an epidemic 
‘saused by phage type 80/81. The infant de- 
veloped a few blebs prior to discharge and 
severe staphylococcal impetigo after he went 
home. Since then this family has virtually 
never been without staphylococcal disease in 
1 or more of its 5 members. The father and 1 
of the 3 children have been hospitalized for 
incision and drainage of abscesses. The two 
other children and the mother have had inci- 
sion and drainage as outpatients. On three 
different occasions the entire family has been 
treated with antibiotics in an attempt to erad- 
icate the family infection. It is conservatively 
estimated that the cost in antibiotics and med- 
ical care, exclusive of hospitalization, has been 
well in excess of $1,500. Type 80/81 has been 
repeatedly isolated from the nasopharynx and 
lesions of these individuals and was last iso- 
lated in July 1958, nearly 4 years after the 
epidemic. 

The history of another family has been re- 
lated to us by their private physician. He has 
been attempting to eradicate type 80/81 from 
this family for well over a year. In this case 
there had been no recent direct. hospital con- 
tact. Two siblings had vacationed for a month 
with an uncle who had been having recurrent 
boils and carbuncles for a year, his problem 
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having started shortly after he was discharged 
from the hospital following elective surgery. 
The 80/81 strain was isolated from his lesions, 
and the hospital in which he had surgery was 
found to have a staphylococcal disease problem. 

Although not representative, these cases il- 
lustrate the extent to which infection may be- 
come a serious problem for the family and 
point up the very great difficulties of eradicat- 
ing the infection from the family group. 
Treating the family as a unit with an appro- 
priate antibotic appears to be effective in some 
instances, but by and large results in failure. 
According to a personal communication in 
1958, Colbeck has had some encouraging re- 
sults following thorough disinfection of the 
household. It is probably fair to state, how- 
ever, that at the moment there is no really 
satisfactory approach to the eradication of the 
epidemic strains from the family and that, in 
a good percentage of the cases, staphylococcal 
disease may be expected to recur over long 
periods despite repeated attempts at eradica- 
tion. 

These findings certainly underline the im- 
portance of controlling nursery outbreaks. In 
addition, they have certain practical implica- 
During nursery epidemics it is not un- 
usual for the majority of infants to develop 
their disease following discharge from the hos- 
pital. The number of cases of frank disease 
occurring in the nursery are frequently below 
the threshold of recognition. Unless the infants 
developing postdischarge disease are properly 
diagnosed and reported back to the hospital, 
an epidemic situation may continue undetected 
for long periods. This implies that the prompt 
detection and control of hospital epidemics 
requires the cooperation of individuals and 
agencies outside the hospital. The adequate 
provision of laboratory services, a reporting 
system, and survey techniques for the detection 
of lesions unattended or unreported by physi- 
cians are essential to the control of the hospital 
situation. With respect to nursery outbreaks, 
then, the universe of concern clearly extends 
beyond the hospital walls and includes the en- 
tire community of which the hospital is a part. 

Whether these findings apply to the post- 
surgical infections of the hospital-infected 
adult medical patient is less clear. It has been 


tions. 
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shown repeatedly that hospital patients acquire 
antibiotic resistant strains of staphylococci 
during their hospital stay and are carrying 
them on their skin or mucous membranes at the 
time of discharge (8,9). Some degree of trans- 
mission to family members of nonepidemic 
“hospital strains” resistant to antibiotics has 
been demonstrated (8), but the seriousness of 
a potential increase in the endemic level of 
community staphylococcal disease needs fur- 
ther exploration. Infections with antibiotic 
resistant strains certainly present more difficult 
therapeutic problems and appear to be result- 
ing in a higher case fatality rate than infections 
with sensitive strains (70, 11). As the hospital 
is a primary community source of antibiotic 
resistant staphylococci, hospital-acquired sta- 
phylococeal infections are a threat to the com- 
munity. While the role of official public health 
agencies and an organized community in the 
detection and control of these infections is less 
clear than in the case of nursery disease, the 
need for community interest and awareness and 
the responsibility of community agencies for 
the provision of service to assist the hospital 
is surely as great. 

In summary, it would appear fair to state 
that hospital-acquired staphylococcal disease is 
a hazard to the community because it threatens 
the efficiency of hospital operation and because, 
at least in the case of type-specific nursery dis- 
vase, acts as a focus for a serious increase in 
the level of community-acquired staphylococcal 
disease. In addition, it is likely that hospital 
epidemics may go undetected unless the hospi- 
tal-acquired disease occurring after discharge 
is promptly found and brought to the attention 
of the hospital. Organized community effort 
to provide epidemiological and laboratory serv- 
ices, the prompt reporting and analysis of inci- 
dence data, and surveys for hospital-associated 
morbidity undetected by other means are essen- 
tial to the control of hospital epidemics. 
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Nursing Opportunities in the Public Health Service 


Staff nurses, head nurses, and supervisors 
are employed in 16 major Public Health Serv- 
ice hospitals in the United States and in 55 
Public Health Service Indian and Alaska na- 
tive hospitals. Clinical nurses are also em- 
ployed in the Clinical Center, the Service’s 500- 
bed research hospital at the National Insti- 
tutes of Health. Twelve of the 16 hospitals 
provide general medical and surgical services; 
1 is exclusively for tuberculosis cases; 2 are 
for treatment of narcotic addiction and other 
neuropsychiatric disorders; and 1 is the only 
hospital in continental United States devoted 
exclusively to care of leprosy patients. There 
are opportunities for teaching and training at 
all levels. 

Total bed capacity of the 16 major hospitals 
in the United States ranges from 135 to 1,250 
beds; the total capacity in the Indian and 
Alaska native hospitals is about 3,800, with 
bed capacity per hospital ranging up to 400. 
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In the field of public health nursing, oppor- 
tunities are available in epidemiological inves- 
tigations and studies, in public health activities 
in the Indian health program, in general and 
special public health programs (such as heart 
disease control, tuberculosis control, venereal 
disease control, and quarantine activities), 
and in technical assistance programs overseas. 

Entrance salaries for Public Health Service 
professional nurses were recently raised by 10 
percent. They now range from $4,040 a year 
for GS-5 beginners (formerly $3,670) to 
$9,890 for GS-13 program heads (formerly 
$8,990). For nurses with a year of experi- 
ence, the new rate is $4,490 a year (formerly 
$4,080) . 

Further information on nursing opportuni- 
ties may be obtained by writing to the Surgeon 
General, U. S. Public Health Service (P), 
Washington 25, D. C. 
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Coincident with progress in the eradication of brucellosis in Minne- 
sota’s cattle, the number of human cases have significantly decreased. 


Effect of Eradicating Brucellosis in Cattle 


on Incidence of Human Cases 


JOE R. HELD, D.V.M., HENRY BAUER, Ph.D., and RALPH L. WEST, D.V.M. 


RUCELLOSIS was first reported in hu- 

mans in Minnesota in 1927, and there was 
a general trend toward an increasing number 
of cases until 1946. Since 1946, however, the 
trend has been downward. Whereas the case 
rate per 100,000 population was 0.24 in 1927, 
it was 1.94 in 1956. The maximum case rate 
of 13.84 occurred in 1946 (table 1). The pur- 
pose of this study is to show the effect of the 
area certification program on this rise and fall 
in the reported ntimber of human cases of bru- 
cellosis. 

One can assume that, as with any disease, an 
awareness of the disease’s presence in the State 
was needed before the majority of cases could 
be diagnosed properly as brucellosis. In 1927, 
serologic and bacteriological services were in- 
troduced into the laboratories of the Minnesota 
Department of Health to aid in the diagnosis 


of brucellosis. These services were accepted 
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data. 
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by practicing physicians and have been used 
increasingly since that time. 

It should be noted here that the only cases 
counted by the Minnesota Department of 
Health are those confirmed by an agglutination 
test with a titer of at least 1:80, accompanied 
by clinical symptoms suggestive of brucellosis, 
or confirmed by isolation of the organism from 
blood cultures. 

Other factors undoubtedly affecting the num- 
ber of human cases of brucellosis in Minnesota 
are the number of cattle in the State and the 
extent of the area certification program per- 
taining to brucellosis in cattle. 

Statewide pasteurization of milk may also 
have played a role in decreasing the incidence 
of infection in humans. A law requiring pas- 
teurization was enacted in 1949, and a regula- 
tion prescribing minimum standards for grade 
A milk became effective under that law on 
March 31, 1952. No attempt will be made in 
this paper to evaluate the effect of pasteuriza- 
tion in itself, since for our purposes the presence 
of Brucella organisms in milk merely signifies 
an infected animal. 

In 1939 the Minnesota Legislature enacted a 
law authorizing the State Livestock Sanitary 
Board to control and eradicate brucellosis in 
cattle by means of an area plan. Under this 
plan, all cattle owners in a specified area are 
required to participate in a testing program. 
The law also provides for the slaughter or iso- 
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Table 1. Brucellosis in humans, Minnesota, 


1927-56 
Popula- | Case rates 
Year Cases! | Deaths!| tion? (in |per 100,000 
millions) 

1927__- 6 0 2.51 | 0. 24 
1928__ 12 | 0 2. 53 | 47 
1929. 42 0 2. 55 | 1. 64 
1930 62 0 | 2. 56 | 2. 42 
1931__. 72 2 2. 59 2. 78 
1932_ 62 3 2. 61 2. 38 
1933_ 72 0 | 2. 63 2. 74 
1934__ 102 | 1 | 2. 66 3. 83 
1935__- 114 3 | 2. 68 | 4. 25 
1936__ 77 | 2 2. 70 | 2. 85 
oe 89 | 5 2. 72 | 3. 27 
1938____- 85 | 0) 2.75 | 3. 09 
1939_ 92 | 3 | 2.77 | 3. 32 
1940__ 137 | 3 | 2.79 4. 91 
1941_ 177 | 1 2. 81 6. 29 
1942_____ 260 1 | 2. 83 | 9. 18 
1943___- 326 | 1 | 2. 85 | 11. 43 
1944... 395 | 0 | 2. 87 | 13. 76 
1945___. 352 | 1 | ied 12.17 
1946___- 403 | 1 | 2.91 | 13. 84 
1947___ 378 | 0 | 2. 93 | 12. 90 
1948__- 295 | 1; 294] 10. 03 
1949___- 349 | 0 | 2. 96 | 11. 79 
1950____- 281 0 | 2. 98 | 9, 42 
1951_______| 188 | 1 | 3. 02 | 6. 22 
1952____- 135 | 0 | 3. 07 | 4. 39 
1953___- 131 | 1 | 3.11 4. 21 
1954_____ 149 | 0 | 3.15 4. 73 
1955___ 114 | 0 3.19 | 3. 57 
1956__- 63 0 | 3. 25 | 1. 94 





1 From records of the Minnesota Department of 
Health. 

2 Population figures between censuses were inter- 
polated. 


lation of all cattle reacting to tests and regu- 
lates the importation of any cattle into the 
area according to whether the animals, or herds 
from which they originate, are infected or not. 
By 1956 all the counties in the State were oper- 
ating under this plan. 

The area plan of control, as it is operated in 
Minnesota, has been successful. There has been 
a steady increase in the number of counties 
that have attained a certified status, except 
during World War II and the immediate post- 
war period when progress in eradication nearly 
‘ame to a standstill. 

More important, perhaps, is that the testing 
for recertification at the intervals required by 
State law and the Uniform Methods and Rules 
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of the U. S. Department of Agriculture con- 
tinues to show a decrease in the incidence of 
This favorable progress 
is probably attributable to the Minnesota law 
and regulations that provide for the blood ag- 
glutination test of all cattle as the basis of the 
eradication program. The milk ring test and 
calfhood vaccination, while used extensively, 
are considered only as supplements to the syste- 
matic blood testing of all cattle. 


brucellosis in cattle. 


Effects of Program 


Figures 1-4 compare the number of cattle 
(taken from the U. S. Department of Agricul- 
ture’s official estimates of all cattle and calves 
on farms on January 1 of each year) with the 
number of human cases of brucellosis, the per- 
centage of counties under the area certification 
program, and the number of cattle reactors to 
brucellosis which were slaughtered. From 
these figures it can be seen that from 1927 to 
1948 when numbers of cattle increased or de- 
creased, there was usually a corresponding in- 
crease or decrease in the number of human cases 
of brucellosis. From 1949 to 1956, however, 
this relationship was no longer evident. 

It is apparent from the data in the figures 
that the area control program was effective in 
reducing human cases of brucellosis. During 
1949-50 the number of counties joining the area 
test program began to increase sharply. The 
years 1949-51 were the beginning of a rise to 
new heights of the cattle population and the 
number of cattle reactors slaughtered. 
current with these upward trends there was a 
marked downward trend in the number of re- 
ported human cases of brucellosis. 

Table 2 shows the number of counties certi- 
fied year by year in Minnesota and the case 
rates in the certified counties as contrasted with 
those in the noncertified counties. The life 
table approach has been used in preparing this 
table. 

The total experience shows that since 1940, 
when the first counties were certified, the case 
rate has been 3.12 times greater in noncertified 
than in certified counties. 


(‘on- 


Each year since 1942, except 1955 and 1956, 
the case rates have been significantly higher in 
noncertified counties. In 1955 and 1956, how- 
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ever, there was a great shift in the population 
from a noncertified to a certified status. This 
fact, coupled with the incubation period of 
brucellosis and the difficulties that sometimes 
arise in establishing a diagnosis, probably con- 
tributes to creating a lag effect, so that cases 
that actually occurred under noncertified con- 
ditions are being reported after the area has 
become certified. The difference in case rates 
in 1956 is not statistically significant, which 
tends to uphold this hypothesis. 


Brucellosis in Humans From Cattle 


The question may arise as to whether or not 
the real problem of brucellosis in humans in 
Minnesota originates from contact with cat- 








Figure 1. Number of cattle on farms, Minnesota, 
1927-56. 
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Figure 2. Reported number of human cases of 
iarucellosis, Minnesota, 1927-56. 
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tle. In addition to blood samples submitted 
routinely for Brucella culture, the division of 
medical laboratories of the Minnesota Depart- 
ment of Health attempts to obtain blood speci- 
mens for all individuals who show a Brucella 
antibody titer.of 1: 320 or higher. 
by the time arrangements are made to have 
blood submitted for culture, the patient is not 
always in that stage of the disease where there 
is bacteremia. 


Of course, 


Figure 3. Number of Minnesota cattle reactors 
to brucellosis slaughtered, 1937—56. 
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Figure 4. Percentage of counties under the area 
control program for brucellosis in cattle, Min- 
nesota, 1939—56. 
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Table 2. Total human case rates of brucellosis in certified and noncertified counties, Minnesota, 














1937-56 
wee tareees wee ann p | | 
Person- | Person- | | 
Number| Number years years |All cases/All cases) Case Case Ratio 
of certi- | of non- | risk in risk in | in certi-| in non- | ratesin | ratesin | of certi- 
Year fied | certified| certified | non- fied | certified | certified non- | fied CR 
counties | counties} counties | certified | coun- | coun- coun- certified | to non- 
by end | by end | (in mil- | counties ties‘ | ties‘ ties 5 coun- certified 
of year'|of year!| lions)? | (in mil- | ties’ | CR 
| lions) 3 
a 0 See > | | —) ae 2 ) See 
I oe 0 | 2 eae } | 6 | ae 3. 04 eciieaitenioun 
ih asics aniaeiie 0 | a |.....-.-. | & 7008 |........ > Spa 3. 30 | sdicadieaeushe 
—_——$ $$$ | $$ $j $$ |__| —__ Bee wee <e. ane ilactacchaaielliraedigltiaieaaian i 
0 ee. 7 80 | 0. 0563 2. 7360 | ] 136 1. 78 4. 97 1:2. 79 
eee 13 74 | . 1617 2. 6306 | 5 172 3. 09 6. 54 | 1:2. 12 
eee 20 67 . 3635 2. 4288 13 247 3. 58 10. 17 1:2. 84 
ee ee 21 | 66 5251 | 2. 2672 15 311 | 2. 86 13. 7% | 1:4. 80 
ee eee 22 65 . 5491 | 2. 2432 22 373 4. 01 16. 63 1:4. 15 
} } 
1945_____-_-_-_____- 22 | 65 | .5491 | 2. 2432 | 24 328 4. 37 14.62 | 1:3. 35 
Ete: 22 65 | .5491 | 2 2432 18 385 3.28 | 17.16 | 1:5. 23 
Te cciaesiticdd 22 | 65 | .5491 | 2. 2432 22| 356 4.01 | 15.87] 1:3. 96 
= — 22 65 | . 6491 2. 2432 | 18 277 3. 28 12.35 | 1:3. 77 
eer 22 65 | 5491 | 2. 2432 | 33 | 316 6. O1 | 14. 09 | 1:2. 34 
eer 23 | 64 . 5595 | 2. 4229 9 | 272 | 1. 61 11. 23 | 1:6. 98 
= bine nace 24 | 63 | . 5691 | 2. 4133 15 | 173 | 2. 64 1. 20 1:2. 72 
—_ — 26 | 61 | 5903 2. 3921 | 7 | 128 1.19 5. 35 1:4. 50 
ee 29 58 | 6280 2. 3544 11 120 1. 75 5. 10 1:2. 91 
. 2s 35 | 52 7204 2. 2620 10 139 1. 39 6.15 1:4. 42 
1956 ..... anaedeaiaie 54 33 | 1.1775 1. 8049 65 49 5. 52 . 72 2. 03:1 
1956 __...- we — 78 9 1.8386 | 1. 1438 45 | 18 | 2. 45 | 1. 57 1. 56:1 
iis awicnm ew cthecmmmaasain i eeeeatatad | 10.4846 38. 3152 333 3, 800 3. 18 9, 92 1:3. 12 
| | 








1 From records of the Minnesota Livestock Sanitary Board. 

2 Based on the formula: person-years at risk =population in certified counties previous ‘year plus one-half the 
added certified population. 

3 Total population minus the person-years at risk in certified counties during the current year. 

‘ From records of the Minnesota State Department of Health. 

5 Based on the formula: CR=cases < 100,000--person-years at risk. 


Table 3. Blood cultures positive for Brucella in humans, Minnesota, 1932-56 ' 


| | 
| B. abor- | | B. meli- | B. meli- | B. abor- | B. meli- | B. meli- 
Year tus | B. suis | tensis tensis or Year | tus B. suis |  tensis tensis or 
| suis? suis? 
| | | | | | | | 
Ps ictiiseieracar 13 ‘ Bi ee O |} 1946_____-_-_/{ 98 | 6 | 4 
_ eS |} eS Deere O || 1947___.__-| 71 | 6 | T Bins 
. | a See 0 1948_.__- 62 | 0 | 5 |. 
1935__ gy e 7 0 = 41 | 4 17 m 
| 1950_______| 22 | 8 | 4 |__. _ 
1936 | et. nck | 
——s all 1 . - 0 |} 1951._- 23 | 8 1 “ 
ec) 1 |-_- ne 1 || 1952._--__- 17 | 10 | Swe 
1939_ | 1 , 3 || 1953 | 21 | 6 | 3 Sam ‘ 
1940____- _' oe i 7 || 1954_ 25 | 2 | | eee 
Dice 20 | 0 | Binns 
1941 34 |_- 7 2 
1942 22 a * 9 . ae fe | 6 | 1 9 Pepe 
1943____- i es 11 
1944. aa ) ee PONS 20 | 
ae 65 8 | ad | | 
| 











1 From the records of the Minnesota Department of Health. Cultures were not made prior to 1932. 
2 Prior to 1945 dye test plates were not used, and further identification of these two species was not made. 
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The isolations that are made, however, repre- 
sent a random sampling of all reported cases. 





cant reduction in the number of human cases. 
From 1927 to 1948, when the number of cattle 


increased or decreased, there was a correspond- 
ing increase or decrease in the number of human 
cases of brucellosis in Minnesota. But from 
1950 to 1956 the number of human cases de- 
clined markedly in spite of a high increase in 
the cattle population. This change in trend 
results from the elimination of some sources of 
human infection by the acceleration of the pro- 
gram for eradicating the disease in cattle. 

Since 1940, when the first counties were certi- 
fied as brucellosis free, the total experience has 
shown that the human case rate for brucellosis 
has been 3.12 times greater in noncertified areas 
than in certified areas. 


Table 3 gives the number and type of Brucella 
organisms isolated from blood cultures for the 
period 1932 to 1956. From this information it 
can be seen that the majority of patients were 
infected with Brucella abortus. Since it is 
known that in animals 2. abortus is mainly 
found in cattle, it seems safe to assume that the 
majority of human cases in Minnesota resulted 
from contact with cattle. 


Summary 


Coincident with progress in the eradication 
of brucellosis in cattle, there has been a signifi- 


Infant Care 


The booklet Infant Care first published in 1914, soon after the 
establishment of the Children’s Bureau, is now in its 10th edition. 
In addition to 40 million copies sold in this country, it has been 
translated and widely distributed abroad. 

The 10 editions reflect the history of child care practices in the 
United States. In 1914, for example, fathers were advised not to 
play with an infant son or daughter because it might result in “nervous 
disturbances of the baby and upset his regular habits.” Experts now 
agree that infants need the attention of their fathers as well as their 
mothers. 

In 1914 Infant Care did not advise even strained fruits until a 
baby was 7 or 8 months old, and solid foods were not recommended 
until after a baby was 1 year old. Today’s Infant Care baby gets 
fruit juice at 2 weeks and solid foods within the first few months of 
his life. 

The Children’s Bureau is planning the 11th revision of Infant Care. 
As in the past, the Bureau will have the advice of a technical advisory 
committee, composed of physicians who represent four major medical 
societies, and the guidance of parents, psychologists, nurses, nutrition- 
ists, anthropologists, social workers, parent educators, and others. 
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With the northward movement of yellow fever, the Public Health Serv- 
ice is intensifying its program for control of Aedes aegypti, par- 
ticularly in international traffic zones of the yellow fever receptive 
area of the United States. 


Measures Against Yellow Fever Entry 
Into the United States 


JOHN H. HUGHES, Ph.D., and JOHN E. PORTER, Ph.D. 


HE SURGEON GENERAL of the Public 

Health Service is authorized by the Public 
Health Service Act to make and enforce regu- 
lations for preventing the introduction of dis- 
eases of man into the United States and their 
spread in this country. The Division of For- 
eign Quarantine has the responsibility for 
preventing the importation of disease. This 
responsibility requires enforcement of quaran- 
tine regulations applicable to all traffic arriving 
by air, sea, or land. 

Although there are other important diseases 
affecting man, the Public Health Service for- 
eign quarantine regulations place particular 
emphasis on smallpox, cholera, plague, louse- 
borne relapsing fever, louseborne typhus, and 
yellow fever. These diseases are recognized by 
the World Health Organization and by the 
health depsrtments of many countries as the 
six quarantinable diseases. Five of them in- 
volve insects in their transmission and there- 
fore are of particular interest to entomologists. 

There are a number of entomological prob- 
lems in quarantine operations, but at this time 
particular consideration will be given to the 
detection and control of Aedes aegypti Linn. 
at airports, in dock areas of seaports, and at 
land-entry points. A. aegypti has played an 
important role in the transmission of yellow 
fever in many countries around the world, and 
it is the only widely distributed mosquito in the 
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United States that is known to be a natural 
transmitter of the yellow fever virus. 

However, Haemagogus equinus, a species of 
mosquito found naturally infected with yellow 
fever in Guatemala (7), occurs near Browns- 
ville, Tex., in limited numbers. This forest- 
type mosquito was collected in the Brownsville 
area in 1955 by Trapido and Galindo (2), who 
found it in tree holes of thorn scrub; in 1957, 
by Eads and Strom (3), who found it in water 
in tree holes of Texas ebony, Pithecolobium 
flexicaule; and by Strom (unpublished record). 
Breland reported //. equinus from cavities in 
the Texas ebony and from a hackberry tree (4). 
This interesting addition to the mosquito fauna 
of the United States has a range extending 
southward from the Brownsville area to Colom- 
bia, South America, and is the only representa- 
tive of the genus //aemagogus reported in the 
United States. 


Historical Note 


Historically, yellow fever in its urban form 
has occurred on numerous occasions in epidemic 





Dr. Hughes is chief, Entomology Branch, Division 
of Foreign Quarantine, Public Health Service, Wash- 
ington, D. C., and Dr. Porter is the principal ento- 
mologist at the Public Health Service Quarantine 
Station, Miami, Fla. 
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proportions in the United States. The last 
epidemic in this country occurred during the 
period July to December 1905, with 8,399 cases 
and 908 deaths (4). 

Twenty-six cases of yellow fever, exclusive of 
laboratory cases such as those reported by Berry 
and Kitchen for the period 1929-31 (6), have 
been reported in the United States since the 
1905 epidemic. Twenty-three of these were in- 
tercepted on ships in international traffic which 
arrived at Public Health Service quarantine 
stations. These cases are reported in the annual 
reports of the Public Health Service as follows: 


Fiscal year Cases Deaths 
1907 6 ] 
1908 3 3 
1911 I 0 
1912 ; 1 0 
1913 l 0 
1917 2 0 
1922__. 5 0 
1925 13 ( 
1924_ : 1] 0 


' Suspected. 


In addition, one case of unknown origin oc- 
curred in New Iberia, La., in August 1906; 
another occurred in Honolulu during October 
1911 in a quarantine station employee who was 
detailed as a guard on a vessel on which a case of 
yellow fever was present; and an immigrant 
from Mexico was reported to have died of yellow 
fever in Houston, Tex., October 8, 1924 (7). 


Northward Movement 


One of the current problems facing the Public 
Health Service and other health agencies and 
involving entomology and related disciplines is 
the northward movement of yellow fever in the 
Americas. This disease was reported in both 
its urban and sylvan forms in Trinidad, 
B. W. I., in 1954 (8,9) and in its sylvan form 
in various countries of Central America follow- 
ing its appearance in the Pacora area of eastern 
Panama in 1948. Human cases of sylvan yellow 
fever occurred in Panama during the period 
1948 to 1952, in Costa Rica in 1951 and 1952, in 
Nicaragua in 1952, 1953, and 1954, and in Hon- 
duras in 1954 (10). According to the Weekly 
Epidemiological Reports of the Pan American 
Sanitary Bureau, in Panama the disease was 
again detected in man in 1956 and 1957, and 
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human cases were reported in Guatemala in 
1957. Also, as reported in the Weekly Epidemi- 
ological Reports, sylvan yellow fever occurred 
in the simian population in the forested areas of 
the countries enumerated, and in 1957 the dis- 
ease in monkeys was found in British Honduras. 

The yellow fever virus was isolated from 
naturally infected /7aemagogus mesodentatus 
K. and K., Haemagogus equinus Theob., and 
Sabethes chloropterus Humboldt collected in 
Guatemala in 1956 (7), and from Haemagogus 
lucifer (H. D. and K.) collected in Panama in 
1957 (17), thus adding substantially to the list 
of known and potential transmitters of the 
yellow fever virus in nature. Sylvan yellow 
fever, as reported in the Weekly Epidemiolog- 
ical Reports, has occurred in all countries of 
Central America except El Salvador. Thus, 
only Mexico separates the continental United 
States from the Central American countries 
where yellow fever is known to occur. 


Receptive Areas 


Under the terms of the World Health Organi- 
zation International Sanitary Regulations now 
in force (72), areas in which the virus of yellow 
fever does not occur, but in which A. aegypti or 
any other domiciliary or peridomiciliary vector 
of yellow fever is to be found under conditions 
that would permit development of the virus in 
the event of its introduction, are considered re- 
ceptive to this disease and must be so declared. 
Thus, the area of the United States, including 
insular Territories and possessions, where A. 
aegypti occurs constitutes our yellow fever re- 
ceptive area. Although yellow fever does not 
occur in this area, it might conceivably be in- 
troduced and become established, at least 
temporarily. 

The yellow fever receptive area of the United 
States, as delineated by the Public Health Serv- 
ice and reported to the World Health Organiza- 
tion in 1953, in accord with article 70 of the 
International Sanitary Regulations, comprises 
13 southern States, Puerto Rico and the Virgin 
Islands in the Caribbean area, and Hawaii and 
Wake Island in the Pacific area. Also, Guam 
has been added to this list, as reported in the 
Weekly Epidemiological Record of the World 
Health Organization, January 1958. In the 
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Yellow fever receptive area in the United States. 
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yellow fever receptive area (see map) the inci- 
dence of A. aegypti is considered sufficiently 
high to support yellow fever transmission, par- 
ticularly during the warm months of the year. 
The delineated area will be modified as may be 
necessary to reflect changes in the distribution 
pattern of the mosquito. 


Preventing Entry Into the U. S. 


The United States has a human population 
which presumably is not immune to yellow 
fever; it has a widespread distribution of a 
mosquito vector of the disease; and it has a 
history of outbreaks of the disease. Also, the 
disease is present in areas comparatively close 
to our possessions in the Caribbean area and 
to our southern ports and land-entry points. 
Furthermore, modern rapid transportation 
makes it possible for persons in the incubation 
stage of the disease and infected mosquitoes, 
monkeys, or other animals to bring in the yel- 
low fever virus from countries where it now 
occurs. 
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Although the last outbreak of yellow fever in 
this country occurred more than half a century 
ago, and no cases of the disease have been re- 
ported on ships or other conveyances arriving 
at United States ports for more than 30 years, 
we cannot be assured of its continued absence 
from this country. 

Activities directed toward preventing the 
introduction of yellow fever into the United 
States are being carried on at various ports 
of entry as a part of a broad quarantine pro- 
gram. These include: 

¢ Requirement of a valid yellow fever vac- 
cination certificate of any traveler from a yel- 
low fever area who arrives in or is destined 
for the yellow fever receptive area within the 
incubation period of the disease. 

¢ Medical examination of persons arriving 
from yellow fever areas and, if necessary, their 
surveillance or isolation. 

¢ Inspection of monkeys and certain other 
primates coming from yellow fever areas, and 
requirement of immunization against the dis- 
ease or retention in a mosquito-proof crate or 
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other structure for a minimum of 9 days im- 
mediately before arrival in the yellow fever re- 
ceptive area. 

¢ Disinsectization of aircraft and ships and 
the entomological surveillance of airports and 


dock areas (77). 


Aedes aegypti Control Programs 


For many years the control of A. aegypti 
and other mosquitoes has been an important 
part of the disease control program of the Pub- 
lic Health Service. During the latter years of 
yellow fever occurrence in this country, vari- 
ous sanitary measures, including mosquito con- 
trol, often were employed on ships arriving at 
United States ports (74). With the advent of 
international aerial traffic, disinsectization 
measures were incorporated into the quaran- 
tine clearance requirements, particularly for 
aircraft arriving from foreign countries where 
yellow fever was prevalent. Supplemental to 
the disinsectization measures applied to air- 
craft and to some ships, an entomological sur- 
veillance and control program was put into op- 
eration and maintained at airports (75) and in 
dock areas having a southerly location and 
where international traffic is most active. 
Prior to and during World War II the Pub- 
lic Health Service made other efforts to reduce 
the population of this mosquito in some of the 
major airport and seaport areas in the south. 
In the late 1930’s the Division of Foreign 
Quarantine cooperated with certain counties in 
southern Florida in conducting mosquito abate- 
ment programs to reduce the A. aegypti popu- 
lation, particularly in areas of heavy interna- 
tional traffic. With the outbreak of hostilities 
the Service expanded these activities and, in 
collaboration with State health agencies, con- 
ducted a more extensive campaign in ports of 
entry in the south. These programs were di- 
rected toward reduction in the number of A. 
aegypti, as a means of protection against the 
introduction and establishment of yellow fever 
(16), and toward the training of available per- 
sonnel, who could be called upon to assist in 
any part of the country, should yellow fever 
(or dengue) be introduced. Although the Pub- 
lic Health Service’ A. aegypti control program 
was discontinued after the close of World War 
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II, other, more limited programs have been 
conducted by local health departments. 

In July 1957 the Public Health Service ap- 
propriation provided limited funds for the 
Division of Foreign Quarantine and the Com- 
municable Disease Center to collaborate in in- 
vestigations of A. aegypti control in the United 
States, including an evaluation of the threat of 
yellow fever in this country. These investiga- 
tions should enable the United States to comply 
more fully with the terms of article 20 of the 
World Health Organization International Sani- 
tary Regulations (12), which state, “Every 
port and the area within the perimeter of every 
airport shall be kept free from Aedes aegypti 
in its larval and adult stages.” 

The Division of Foreign Quarantine’s portion 
of this broader and more comprehensive pro- 
gram consists of the establishment of entomo- 
logical units at Miami, Fla., Brownsviile, Tex., 
and New Orleans, La. These units will survey 
their respective base stations, and other areas 
as directed, to determine the presence and abun- 
dance of the yellow fever mosquito on various 
types of conveyances and at airports, dock areas 
of seaports, and border-crossing points in the 
yellow fever receptive area. Control measures 
and cleanup campaigns will be carried on in con- 
junction with the surveys. It is expected that 
some investigations and observations will be 
made with respect to possible insecticide re- 
sistance, survey and control techniques, biology 
and behavior of A. aegypti, and other aspects of 
prevention of importation of yellow fever. 

The Communicable Disease Center will make 
surveys and otherwise obtain information to 
determine the distribution and abundance of 
the urban vector of yellow fever throughout 
the yellow fever receptive area and will carry 
on a project in a coastal city to ascertain costs 
and methods involved in eradication of A. 
aegypti in a specific urban area and the appli- 
eability of similar programs in other urban 
communities in the receptive area. As resources 
permit, CDC will make other field and labora- 
tory investigations apropos of an A. aegypti 
and yellow fever control program. 

The most active phase of the A. aegypti con- 
trol program carried out by Division of Foreign 
Quarantine workers has been confined largely 
to the more important international traffic areas 
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of Florida and Texas. During the period July 
1957—June 1958, the Miami entomological unit 
made A. aegypti surveys in airports and dock 
areas in more than 25 localities in Florida, in- 
cluding Fort Pierce, Jacksonville, Miami, Pen- 
sacola, St. Petersburg, Tampa, and West Palm 
Beach. A. aegypti breeding was observed in 6 
of the Florida airports inspected, with indexes 
as high as 4.0 percent. Breeding was also de- 
tected in 10 of the Florida docks inspected, with 
indexes as high as 9.0 percent. Outside Florida, 
similar surveys made during the spring of 1958 
in a number of airports and dock areas along 
the Atlantic coast as far north as North Caro- 
lina revealed sparse breeding in one dock area 
in late June. 

Most of the A. aegypti breeding was localized 
in overhaul and salvage areas of the airports 
inspected and was not observed in the active 
traffic areas. Comparable conditions existed 
in the dock areas. Control measures included 
application of DDT spray and, when feasible, 
removal or destruction of containers or making 
them unsuitable for supporting A. aegypti 
breeding. Port authorities and health officials 
in the area surveyed were apprised of the con- 
trol problem and of results obtained in the 
surveys. 

One finding of particular interest made by 
the Miami entomological unit was extensive A. 
aegypti breeding at the Key West, Fla., main 
city dock in water contained in old tires. This 
observation, made November 13, 1957, is par- 
ticularly significant in view of the fact that this 
mosquito had not been reported on Key West 
since November 1948 (J. A. Mulrennan in per- 
sonal communication, 1958). Although it is 
not known when or actually how A. aegypti re- 
turned to that island, continuous entomological 
surveillance is obviously necessary if costly and 
potentially dangerous health problems of this 
type are to be prevented. 

During the early months of the program it 
has been possible to give only limited attention 
to the airport and dock areas in New Orleans 
with reference to A. aegypti breeding. How- 
ever, no evidence of this mosquito has been 
found in the surveys. The program in this 
locality is being accelerated. 

Negative results also were obtained in 
searches for A. aegypti at airports and in dock 
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areas of several port cities in Texas, including 
Brownsville, Houston, Galveston, and Corpus 
Christi, during the year ending June 30, 1958. 
Numerous potential A. aegypti breeding places 
were inspected and treated. 

Outside the continental United States, em- 
phasis is being placed on extension of the con- 
trol program te international traffic areas in 
Hawaii, where the mosquito is present, al- 
though apparertly in diminishing numbers, 
and in Puerto Rico and the Virgin Islands. 

The current intensification of A. aegypti con- 
trol activities by the Public Health Service 
should provide exact knowledge on which to 
base plans, not only for eradication of A. 
aegypti from the United States, but for a con- 
tinuing quarantine program to prevent reintro- 
duction of either the virus or the vector. 
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New PASB Appointments 


Dr. Abraham Horwitz of Chile has been elected director 
of the Pan American Sanitary Bureau, regional office of 
the World Health Organization, succeeding Dr. Fred L. 
Soper, who will end his third term January 31, 1958. 

The vote was taken October 1, 1958, in San Juan, Puerto 
Rico, at the Pan American Sanitary Conference, which 
is also the regional meeting for WHO members in this 
hemisphere. Dr. Horwitz’s name will be presented to the 
WHO Executive Board in January 1959 for appointment. 


The director-elect, who is on leave from his post as 


director of the School of Public Health of the University of Chile, is cur- 
rently serving as assistant director of that country’s National Health Service. 
He has been PASB consultant in training and education to various countries 
in the Americas. From 1952 to 1953 he was chief of the professional educa- 


tion branch at the regional office headquarters. 


Dr. Horwitz received his doctorate of medicine from the University of 
Chile in 1936 and a master’s degree in public health from Johns Hopkins 


University. 


Harold R. Shipman has been appointed chief of the Pan American Sani- 


tary Bureau’s Branch of Environmental Sanitation. 


Since he joined the World Health Organization’s staff in 1952, Mr. Ship- 


man has served in Turkey, Egypt, Austria, and the Americas. Prev 


he was a sanitary engineer with the Minnesota Department of Health, the 
Farm Security Administration of the U. S. Department of Agriculture, and 


the American Red Cross in Korea. 


Mr. Shipman holds a bachelor of science degree in chemical engineering 
and bacteriology and a master of science degree in sanitary engineering 


from the University of Minnesota. 


and sewage disposal. 


He is the author of various publica- 
tions on sanitary engineering and is considered an authority on water supply 
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Free Medical Care in Cities 


SELMA MUSHKIN, Ph.D., and BEATRICE CROWTHER, B.A. 


Approximately 7 percent of urban residents re- 
ported receipt of free medical services in 1950. 
Almost 4 of each 10 persons reporting receipt of 
some free services indicated they received physician 
services free; 1 of 5 reported hospital services; and 
another 1 of 5 reported laboratory tests, immuniza- 
tions, or X-rays. More than 4 of each 10 persons 
reporting free care indicated they received free care 
in public hospitals or through public assistance or 
private voluntary agencies. 

A larger proportion of persons spending $500 or 
more out-of-pocket for medical services reported free 
care than of those spending smaller amounts for 
medical services. Almost 9 percent of persons 19-44 
years of age reported free care as compared with 4 
percent of the population under 6 years of age. 
About 1 of 8 urban household members hespitalized 
during 1950 reported some free hospital sérvices. 


NE important financial aspect of medical 
services is the volume of free care pro- 
vided for families by a multiplicity of public 
and private agencies. There is a paucity of 
data on the volume and relative importance of 
public and private aid in meeting medical care 
needs. In 1950, public expenditures for health 
and medical services aggregated about $2.4 bil- 
lion; and voluntary health and welfare agen- 
cies spent $370 million (7). 

Household surveys can provide only a partial 
picture of free care, for the types of medical 
services that are financed by private and public 
aid often include long-term institutional care, 
such as that given in mental hospitals, which 
removes the recipient from the household. Yet 
it is of interest to determine even in an incom- 
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plete way the numbers of persons receiving free 
care, the nature of this care, and the types of 
agencies providing it. 

In view of the interest in this aspect of financ- 
ing medical services, we processed data on free 
medical care reported in a subsample of family 
interviews. The information was gathered by 
the Bureau of Labor Statistics from 12,500 ur- 
ban families in its survey of consumer expendi- 
tures in 1950. In all, 2,414 families and 7,639 
persons were included in the subsample. ‘The 
methods of sampling and weighting the sub- 


wate have 


sample to estimate an urban aggre 
been presented in other articles (2, 3). The 
subsample included 50 percent of the families 
reporting no out-of-pocket medical care ex- 
penses, 10 percent of those reporting some medi- 
cal expenses but in amounts less than $200, 20 
percent of those reporting $200 to $400, 50 per- 
cent of those reporting $400 to $1,000, and all 
families reporting medical expenditures of 
$1,000 or more (see table 1). 

Totals for each of the medical care expense 
classes were weighted to adjust for the sub- 
sample size within each of the nine geographic 
regions used by the Bureau of Labor Statistics 
for its sample weights. Each of the nine 
regions in turn was then weighted in accord. 
ance with the relative population of these 
regions as estimated by the Bureau of Labor 
Statistics. 


Definition of Free Care 


The Bureau of Labor Statistics interview in- 
cluded the following questions as part of its 
section on medical and personal care: Did any 
family member receive medical care free in 
1950? If yes, about how much was it worth ? 

In the interview, information was asked 
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about each member of the family. The inter- 
viewers were instructed, with regard to these 
questions, that free medical care “is available 
in many cities in public and private clinics and 
health centers. Free chest X-rays are given by 
the Public Health Service. In addition, many 
employers have a doctor on their staff who pro- 
vides medical care to employees at no charge. 
It may be difficult for a respondent to esti- 
mate the value of such service but ask him to 
give you his best guess, and to describe in de- 
tail what he received. Write your description 
of the services received in a footnote. Do not 
include medical care received because a family 
member is covered by a prepayment plan” (4). 

Information on types of free care and their 
sources is taken from the interviewers’ notes 
as recorded on the interviews. The classifica- 
tions set forth in tables 2 and 3 are means of 
grouping the entries and are not part of the 
original questions. 

As the instructions to the enumerators sug- 
gest, benefits paid by health insurance plans, 
including insurance financed in whole or in part 
by employer contributions, are excluded from 
free care. However, other types of insurance 
benefits and medical services recorded as free 
care by the interviewers were included: (a) 
automobile and other casualty insurance re- 
ceived as a result of an accident, (4) work- 
men’s compensation medical services and inplant 
medical services, and (¢c) medical services in 
union health facilities and in special railroad 
hospitals. Other types of free care included 
care provided in public hospitals or financed 
under public programs such as public assist- 
ance programs, care financed by private welfare, 
health, and religious agencies and _ hospitals, 
and care provided without charge by members 
of a health profession as a matter of profes- 
sional courtesy or as charity. The entries on 
free care appear to exclude medical services 
received at less than full rates, for example, 
reduced hospital charges. 

There seemed to be some instances in which 
respondents interpreted free care as care paid 
for by a relative or friend. We excluded these 
entries from free care and from the tabulations 
presented here. Because the value of services 
was only roughly guessed no attempt was made 
to tabulate responses on that score. However, 
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the Bureau of Labor Statistics has tabulated 
these value items as part of the value of free 
items received for all goods and services. The 
amount of free medical care, according to an 
unpublished report of BLS, averaged $19 for 
all urban families, including families who re- 
ported no free care, and $123 for the 15.4 per- 
cent of families reporting some free medical 
care. 


Limitations of Data 


The Bureau of Labor Statistics study was 
designed to provide benchmark data on cost 
of living of urban families. Items of informa- 
tion on the interview that were not related 
specifically to the consumer price index were 
not defined as carefully nor edited as thor- 
oughly as other items. 

The supplementary nature of the question on 
free care suggests that interviewers did not seek 
or obtain detailed and uniform answers. Dif- 
ferent respondents may have interpreted the 
question differently. There are patent differ- 
ences in the completeness of information ob- 
tained by interviewers. 

Our findings necessarily reflect the definition 
of free care used by the Bureau of Labor Statis- 
tics, the errors in reporting information, in 
sampling, and in estimating the aggregates, and 
the under-reporting of types of free services 
such as chest X-rays and school health services. 
In interpreting these findings, furthermore, the 
small sample size (table 1) must be borne in 
mind. 


Type and Source of Free Care 


Urban families reported receipt of a wide 
range of services free of charge (table 2). 
These included physician services, hospital care, 
nursing care, dental services, laboratory tests, 
immunizations, X-rays, and drugs. 

Free hospital services were obtained by 2 in 
each 10 of those reporting free services, a pro- 
portion representing about 1.5 percent of the 
urban population and almost 12 percent of those 
reporting hospitalization during the year. This 
proportion includes persons who reported care 
without charge (a) in State and local public 
hospitals and in Federal hospitals, including 
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Veterans Administration hospitals and Public 
Health Service hospitals, (6) through research 
programs, (¢c) under workmen’s compensation, 
(d) under arrangements paid by casualty in- 
surance, such as automobile liability insurance, 
and (e) under public assistance programs. 

The proportion of free hospital care indi- 
cated by the 1950 consumer expenditures sur- 
vey is similar to findings of the Health Infor- 
mation Foundation. In its 1952-53 household 
survey, the foundation found that 1 or 2 per- 
cent of all families received only free hospital 
services (5). 

The most frequent type of service received 
without charge was physician care. Of those 
reporting free service, 4 out of each 10 reported 
physician services outside of hospitals. In- 
cluded among these services are those provided 
by physicians for members of their families, 
other relatives, employees, professional col- 
leagues, and patients unable to pay, services in 
outpatient departments of hospitals, industrial 
inplant medical services, and services provided 
for workmen's compensation cases. The per- 
sons reporting such services represented about 
3 percent of the urban population, or about 3 
million people. 

Services received from physicians on hospital 
staffs were in many cases included within free 
“hospital care.” There were many ‘stances of 
hospitalization in which the information re- 
ported in the interview did not show out-of- 
pocket expenses for physician services, insur- 
ance benefits received, or free physician care. 
Many of those reporting care in veterans hospi- 
tals and military hospitals, for example, did 
not. report free physician services. 


Table 1. Number of persons reporting free care 
in Public Health Service subsample of Bureau 
of Labor Statistics interview schedules, 1950 


Family out-of-pocket | Sampling} Number | Number 


medical care ex- ratio of per- | of persons 
penditures (percent) sons reporting 
free care 

Total ene 7, 639 572 

None _ _ - 50 633 110 
$1-$199 : 10 2, 236 169 
$200—$399 20 1, 930 104 
$400-$999_ _- 50 2, 287 165 
$1,000 and over 100 553 24 
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Table 2. Percentage distribution of urban resi- 
dents reporting free medical care, by type of 
care, 1950 


Residents reporting 
free care 
Type of free care _ a ‘2 


Major Multiple 
type types 
Total 100. 0 
Hospital 19. 4 19. 4 
Physician 38. 9 59. 2 
Nurse 1.4 1. 4 
Dental 6. 4 9. 0 
Laboratory tests, immuniza- 
tions, and X-rays 18. 2 19. 0 
Clinic - - - . 1.2 1.3 
Drugs - 1.3 5. 5 
Other 2. 6 2.7 
No report 10. 6 10. 6 


In other instances, the families reported 
free physician services along with hospital 
care. The information was tabulated attri- 
buting physician services uniformly to those 
urban residents reporting free hospitalization, 
if the information did not otherwise indicate 
the purchase of physician services. If the mul- 
tiple entries are counted in this way, almost 6 of 
each 10 persons reporting free services received 
free physician care, including, in this instance, 
free care provided by physicians on staffs of 
hospitals. 

Moreover, for those persons reporting mul- 
tiple types of free services, a single, major type 
was selected according to the relative impor- 
tance of the service. Entries reporting free 
“hospital care,” for example, were counted only 
as a free hospital service even though other 
types of care were also noted. Similarly, if the 
respondent reported free physician care outside 
of a hospital and also free X-ray, drugs, or 
other services the care was classified as free 
physician care. The order of the classification 
of entries corresponds to the arrangement in 
table 2. 

Table 3 shows a distribution of the sources of 
free care. Each type of source, when multiple 
aid was reported, and the major source, as listed, 
are included. 

A large proportion of the respondents, some 
28 percent of those reporting free care, did not 
report the source of free care received. Of 
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those reporting free care, approximately 13 per- 
cent received services as professional courtesy 
or as charity; another 13 percent received care 
through public assistance agencies; and for 14 
percent services were paid for by employers. 
Included in the last are inplant medical serv- 
ices, services in connection with workmen’s com- 
pensation cases, and employer arrangements 
other than health insurance. As _ indicated 
earlier, reporting instructions explicitly ex- 
cluded services received under health insurance 
plans toward which the employer contributed 
all or part of the premium. 

Free hospital care was financed by public as- 
sistance or by Federal agencies for more than 
half of those reporting free hospitalization. 


Age and Income Differentials 


The proportion of persons reporting free care 
varied by age group (table 4). Free care was 
reported for only 4 percent of the children 
under 6 years living in urban households. In 
contrast, 8.8 percent of those 19-44 years of age 
reported receiving free care. The percentage 
of persons 65 to 74 years of age reporting free 
care was less than the average for all age 
groups; however, the proportion of those 75 
years of age and over was about the same as 
the average for all age groups. 

In view of the volume of care provided for 
children through schools, clinics, and public 


Table 3. Percentage distribution of urban resi- 
dents reporting free medical care and free 
hospital care, by source of care, 1950 


Residents re- Resi- 

porting free dents 
care reporting 

Source of free care 2 __| free 
hospital 


Major, Multiple; care 
source | sources 


Total 100. 0 100. 0 

Public (State and local) and 
nonprofit hospitals__ 6. 6 | 6. 6 19. 4 
Federal agencies__ 13. 6 13. 6 26. 0 
Public assistance 12. 6 12. 6 30. 6 
Other organizations____ - 11. 1 11.6 1.5 
Employers__- 13. 7 13. 9 8 
Health professions__ a 12. 6 12.9 5. 7 
Casualty insurance _— _-_-_- 1.3 | 13 0 
as ok tea hentia 28.5) 28.5 | 9. 1 








Table 4. Percentage of urban residents in each 
age group reporting free medical care, 1950 


Age group (vears) Percent 
ge g Pp Q 


All age groups - - --- stieentacanetetad Y ae 
Under 6____-_-_- Sierra aeebiech-aiancad a mpisahaatastbea 4.0 
a ee ~~ ~ 7.4 
te-44... .... : ec teacetaiaiates 8.8 
45-64 __ : ee ee ee ° 6. 4 
65-74 : - : _ 6. 1 


ag 


75 and over____ . srestaseehten 7 - 


health departments, it would appear that free 
care for children, especially those under 6 years 
of age, is under-reported. 

Tests of income and means applied in the 
administration of many public programs as well 
as programs of voluntary welfare and health 
agencies suggest that persons receiving services 
provided without charge are primarily in low- 
income families. Our findings indicate no 
great concentration of free services in low-in- 
come families. Those with relatively high 
family incomes also received free medical care. 
Approximately 18 percent of the persons re- 
porting free care were in families with incomes 
of less than $2,000 per year; about 12 percent 
of all urban residents in 1950 were in families 
with incomes below $2,000. At the other end 
of the income scale, about 5 percent of those 
receiving free care were in families with in- 
comes of $7,500 or more, whereas 7.6 percent of 
all urban residents in 1950 were in families with 
that income (table 5). 

A larger percentage of urban residents in 
families with incomes under $2,000 reported 
free medical care than those with higher in- 
comes. ‘The percentage of persons reporting 
free medical care decreases until the income 
level reaches $4,000 to $4,999 and then tends 
to increase except for the highest income level. 
This pattern of receipt of free medical services 
by income classes may reflect differences in 
types of free medical services available in the 
community. While free care contingent on 
need is available through public programs 
such as public assistance programs and State 
and local public hospitals and through veter- 
ans’ benefits for non-service-connected dis- 


abilities, there are other types of medical care 
programs under which eligibility is connected 
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with employment. For example, medical care 
under workmen’s compensation, under union 
and employer plans, and under Government 
programs (such as the program for merchant 
seamen and for members of the armed services) 
is available only to those attached to a work 
force. Income levels of those receiving such 
care are related to the earnings in these 
employments. 

The nurse receiving care in the hospital and 
the relative of a physician or dentist receiving 
‘are through his office illustrate another cate- 
gory of care which is not related to low family 
income. 


Medical Expense Differentials 


Are free services received primarily by indi- 
viduals who have no expenses or small out-of- 
pocket expenses for medical services? Of the 
urban population as a whole, 17.4 percent re- 
ported no out-of-pocket expenses for medical 
care during 1950, whereas 1.3 percent reported 
no out-of-pocket spending along with free care. 
About 48 percent of the urban population re- 
ported medical expenditures of $1 to $49; 3.6 
percent reported medical expenses of $1 to $49 
with free care (table 6). Or stated somewhat 
differently, there is a curvilinear relationship 


Table 5. Distribution of urban residents and 
of urban residents reporting free care, by 
family income after taxes, 1950 


Percent | Percent of | Percent in 
Family income | of all residents | each in- 
group | resi- | reporting |come group 
dents! | free care | reporting 
free care 


All income 


groups - _ - 100. 0 100.0 | 7.2 
Under $1,000 _ - 3. 1 5. 4 | 12.9 
$1,000—$1,999. 8. 6 12.5 11.3 
$2,000-—$2,999 16. 8 16. 2 7.9 
$3,000-—$3,999_ 25. 5 23. 2 6.5 
$4,000-$4,999. 19. 1 15.8 5. 6 
$5,000-—$5,999_ 11.4 12. 4 | 7.7 
$6,000-$7,499- 7.9 9.6 | 6. 9 
$7,500 and over 7. 6 4.9 | 4.4 


1 Derived from Study of Consumer Expenditures, 
Income and Savings; Vol. 18, Summary of Family 
Incomes, Expenditures, and Savings, All Urban Areas 
Combined. Philadelphia, Wharton School of Finance 
and Commerce, University of Pennsylvania, 1957, p. 2. 
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Table 6. Out-of-pocket medical spending by 
urban residents and by urban residents report- 
ing free medical care, 1950 


_— 


Percent Percent 
Out-of-pocket Percent of all in each 
medicai care of all residents expense 
expenditures resi- reporting group 
dents free care | reporting 


free care 


Total__ 100. 0 7.2 ye 
None_. 17. 4  : 7. 6 
$1—$49 . 17.9 3.6 7.4 
$50—-$99 17. 5 1.2 6. 9 
$100—$199 10. 2 me 6. 5 
$200-—$299 37 - 4.8 
$300—-$499 2. 1 .1 5. 6 
$500 and over- : L3 <a 9. 0 


between receipt of free medical care and size 
of out-of-pocket medical expenses. 

Of urban residents reporting no _ out-of- 
pocket expenses, 7.6 percent indicated they re- 
ceived free care; 7.4 percent of those reporting 
expenses from $1 to $49 reported free care. The 
percentage of persons reporting free care is 
lower than average for each of the medical ex- 
pense classes from $50 to $500 of out-of-pocket 
expenses. Of those spending $500 and over for 
medical care, however, 9 percent reported some 
free care. This finding suggests the need to ex- 
plore such questions as how private spending 
for medical care is supplemented by free serv- 
ices, through what agencies and arrangements 
individuals with expensive illnesses gain access 
to free services, and whether there are barriers 
to such access which necessitate large out-of- 
pocket family spending before free care can be 
received. 

In general, our purpose here has been to stim- 
ulate interest in the distribution of free medical 
sare among groups differing in age, income, and 
medical expense, and to encourage further 


study. 
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Specialized Training Courses in Environmental Health 


The following courses are scheduled for 
January and February 1959 by the Robert A. 
Taft Sanitary Engineering Center in Cincin 
nati, Ohio: 

January 12-23. Basic Radiological Health. 
Fundamental technical knowledge needed for 
radiological health work, with stress on basic 
nuclear physics and chemistry. Prerequisite 
for several other courses. 

January 12-16. Chemical Microscopy for 
Analysis of Air Pollutants. Emphasizes the 
applicability of techniques of chemical micros- 
copy, conventional and polarized, to qualita- 
tive and quantitative identification of atmos- 
pheric particulates. 

January 26-30. Radioactive Pollutants in 
Air. Intensive training for professional per- 
sons concerned with radioactive contamina- 
tion of the air. Laboratory practice, using 
commercially available sampling and moni- 
toring instruments, comprises about half of 
the course. 

January 26-30. Sanitary Bacteriology of 
Water. Extensive coverage of bacteriological 
examination of water, including the most prob- 
able numbers methods and the membrane 
filter method. 

February 2-6. Microbiological and Chem- 
ical Examination of Milk and Dairy Products. 


Theory, laboratory techniques, and _inter- 
pretation of tests used in evaluating the 
sanitary quality of milk and dairy products. 

February 9-13. Laboratory Methods for 
Prevention and Control of Foodborne Dis- 
ease. Methods, standards, and operating pro- 
cedures for a food sanitation program. 
Demonstrations and laboratory exercises in- 
clude microbiological and chemical methods 
for food quality control, and procedures for 
enumeration, isolation, and identification of 
food poisoning bacteria. 

February 9-20. Community Air Pollution. 
Broad, technical coverage of air pollution in- 
cluding the roles of the community, State, 
Federal Government, and industry, and ordi- 
nances and legislation. 


February 16-20. Radioactive Pollutants in 


Water. Intensive training for water supply 
and pollution control officials concerned with 


the radioactive contamination of water. Prior 
completion of the basic radiological health 
course is desirable. 

Address applications to the Chief, Training 
Program, Robert A. Taft Sanitary Engineer- 
ing Center, Public Health Service, 4676 Co- 
lumbia Parkway, Cincinnati 26, Ohio, or the 


medical director in a regional office. 
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Gerontology 


DISCUSSION GROUP 





The following are authors’ abstracts of presentations to the gerontology 
discussion group at the National Institutes of Health, Public Health Service, 
during the first 6 months of 1958. 

The planning of this series originated in the gerontology discussion group 
at the National Institutes of Health. In 1954 a group of about 20 staff 
members from various fields at the Institutes decided to meet once a month 
for informal discussion of some selected aspect of gerontology. The 
meetings have continued to this date with a de-emphasis on formality. The 
first chairman was Dr. Paul Stevenson of the National Institute of Mental 
Health, who served, until his retirement at the beginning of 1955, in arranging 
for speakers in response to suggestions of the group and of scheduling the 
meetings at appropriate times. In 1957, the discussion group was spon- 
sored by the newly formed Center for Aging Research, under the direction 
of Dr. G. Halsey Hunt, to encourage the free exchange of information on 
aging. 

\ Apart from the specific content of the presentations, other facts have 
emerged about gerontology in this 4-year period. Interests are clustered 
about certain foci: the molecular level; the general biology of the whole 
organism; the disease processes; the psychological aspects of aging; and 
the sociological or societal aspects. These seemed to be the respective in- 
terests of the gerontologists themselves at the lectures. It also became ap- 
parent in the discussions that it is impossible to compress gerontology into 
the confines of a single discipline, profession, or dogma. 

—James E. Birren, Pu.D., CHAtRMAN, chie} of Section on Aging, National 

Institute of Mental Health, Public Health Service. 


For many years, cytologists have tried to dis- 
cover in what ways an aging cell differs from a 
young cell. The results of their painstaking 
studies have not been impressive, and even 


Age Changes in Cells 


When an animal grows old, cells in various 
parts of the body deteriorate so that they are 








no longer able to fulfill their various functions 
as efficiently as they did when the animal was 
younger. Why is this true? We should like 
very much to find out, for if we knew perhaps 
we could find some way of delaying the aging 
process. 
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though an occasional morphological change has 
been described, we know nothing about the why 
and wherefore of such change. Perhaps the 
main reason is that cytologists, both those using 
ordinary light microscopes and those using elec- 
tron microscopes, have compared the appear- 
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ance of dead old cells with the appearance of 
dead young cells. And the methods used in 
killing cells so that they may be sectioned and 
stained could easily destroy any evidence of age 
changes in the protoplasm. 

Physically, the cell is a colloidal engine, and 
it is proper to look for changes in the colloids 
of which this engine is composed. In order to 
appreciate the types of changes that may occur, 
we need to know the nature of the protoplasmic 
colloid. The work of many years has shown 
that the interior protoplasm in the cell is fluid 
surrounded by a stiff cortex. 

This protoplasmic fluid does not behave like 
an ordinary protein or an admixture of such 
protein and lipid; it is strangely sensitive and 
can suddenly change from a fluid (sol) state 
to a more or less stiff gel. This reaction is simi- 
lar to that occurring when the blood of verte- 
brates clots. The reaction is dependent on the 
presence of calcium and also on the activation 
of a clotting, proteolytic enzyme. Work on the 
nature and reactions of the protoplasmic colloid 
has been summarized in two books by the 
author, the Dynamics of Living Protoplasm, 
published in 1956, and the Viscosity of Proto- 
plasm, which appeared in 1958. 

According to E. Gunther’s article in Pro- 
toplasma in 1957, when plant cells age the outer 
cortical layer becomes less rigid and the in- 
terior protoplasm becomes decidedly more vis- 
cous. This is exactly what I found in 1956 
for aging egg cells of the marine worm Chae- 
topterus, as reported in Protoplasma. The loss 
of rigidity in the cortex of a cell is generally 
due to a loss of calcium from this region. The 
cortex normally behaves as a semipermeable 
membrane and offers resistance to the passage 
of ions intoacell. Asis well known, the perme- 
ability of a cell membrane increases as the 
presence of calcium in it declines; as the cortex 
loses calcium, the cell becomes more permeable 
to calcium ions. The result is that calcium en- 
ters aging cells more readily than it does young 
cells. This is presumably why so many aged 
cells and tissues have been found to have a 
higher calcium content than young ones. 

Because the protoplasm in the cell interior 
is so sensitive to calcium, entrance of calcium 
in increased amounts can cause a clotting re- 
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action, as already noted. For this reason old 
cells may show increased viscosity of their in- 
terior protoplasm or may even become vacuo- 
lated, for pronounced clotting often causes 
vacuolization. Moreover, aging cells tend to 
suck more and more calcium out of the blood; 
this tends to lower the calcium content of the 
blood. Such a lowering of calcium concentra- 
tion in the blood is known to result in a loss of 
calcium from the bones, hence the diseases of 
osteoporosis and osteomalacia, so common in 
old people. 

Naturally, we are far more interested in the 
age changes that occur in higher animals than 
in those in plants or in the egg cells of in- 
vertebrates. Recently an attempt has been 
made to study the colloidal changes that occur 
in the course of the aging process in the cells of 
cats. Such studies are far more difficult to 
make and various technical difficulties have to 
be overcome. However, it is possible to study 
living muscle fibers of kittens and mature cats, 
and such studies have commenced. Also at- 
tempts are being made to study the colloidal 
properties of liver cells from cats of various 
ages. 

—L. V. Her_prunn, Pu.D., professor of general 
physiology, University of Pennsylvania, Phila- 
delphia, Pa. 


Aging in Insects 

Although not a guarantee of expected results, 
the wise choice of a suitable animal for labora- 
tory research may often prove to be the basis 
for the slim margin of difference between suc- 
cess and failure of an experiment. 

For studies in aging, members of the largest 
of all animal phyla, the Arthropoda, appear to 
be ideal because of their small size, low cost of 
maintenance, relatively small space require- 
ments for large numbers of animals, and high 
reproductive potential. Most of all this high 
reproductive potential is linked to a relatively 
short life history, as few as 29 days on the aver- 
age for female houseflies (17.4 for males) and 
33 days for adult worker honey bees. 

These two species of insects have been the 
subjects of structural, biochemical, and_bio- 
logical studies from the moment of emergence 
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through old age. In an early study on the 
adult worker honey bee, the brain (like that of 
mammals, including humans) showed a slow 
but steady fall in number of the original cells 
from the first day of adult life to a total loss of 
35 percent of that number by extreme old age. 
In the honey bee, enzyme studies of the brain 
(cholinesterase) and of muscle (phosphatases) 
related to energy buildup and release failed to 
show any corresponding changes with age. 
However, the quantitative relationships among 
these enzyme systems appear to be concerned 
with development and maintenance of flight 
ability, which is well developed in advanced old 
age. In the male housefly, on the other hand, 
which loses its ability to fly by the 10th day of 
adulthood, the wings are frayed, and both the 
acid phosphatase and the magnesium-activated 
adenosinetriphosphatase show _ pronounced 
drops in activity to a minimum by the 10th 
day. 

During the course of this biochemical study, 
moreover, it became apparent that male house- 
flies had a considerably shorter average as well 
as shorter maximum longevity. By a series of 
studies involving constant humidity, tempera- 
ture, and conditions of maintenance and rear- 
ing, longevities of male and female flies were 
compared in offspring from hundreds of gen- 
erations of breeding of a standard laboratory 
strain of houseflies. Data accumulated for 
more than 4,000 pairs of flies of both sexes con- 
firm the presence of an aging factor in the male 
which results in a longevity that is almost 70 
percent higher for the female than the male. 
Experiments with reduced and enriched diet 
for the aging adult show that the average 
longevity of the male is not altered by such 
dietary variations; the female longevity, on the 
other hand, can be increased by inclusion of 
powdered whole milk in a sugar and water diet 
fed to the aging adult. 

In a current study, the possible presence of 
a “Lansing” factor in the aging of houseflies is 
being investigated. Eggs, usually collected at 
a very young parental age, were collected at 
later and later parental ages; offspring from 
these collections were isolated and allowed to 
age under controlled conditions of temperature, 
humidity, and complete diet. First results 
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clearly ‘indicate that longevity of the maie off- 
spring is the same, regardless of the parental 
age at which the egg has been laid. In the case 
of the female offspring, after the sixth day of 
adult life, the older the parents at oviposition, 
the shorter the average longevity of the off- 
spring. The 30-day mortality of female off- 
spring hatched from eggs collected from 
parents 27 days old, for example, was 90 per- 
cent, exactly equal to that of males from eggs 
laid at all ages. A mortality of 50 percent was 
found for female offspring of young parents, on 
the other hand. 

Thus, for the housefly, it appears that there 
is a relatively immutable aging factor in the 
male as opposed to an aging or longevity factor 
in the female which is labile to the extent that 
a limited diet as well as advanced parental age 
at the time of oviposition markedly reduces the 
average and maximum longevities of such 
females. 

Studies are being continued on the relative 
roles of the male and female parents in the cur- 
tailment of the longevity of female offspring 
hatched from eggs collected at an advanced 
parental age. 

—Morris RockstTEe1n, Pu.D., associate professor of 
physiology, New York University College of Medi- 
cine, New York City. 


Aging and Longevity in Rats 
Under Favorable Conditions 


In 1945, a special rat colony for research on 
aging and longevity was set up in an old build- 
ing at the Columbia-Presbyterian Medical Cen- 
ter. We attempted to produce conditions as 
ideal as possible in the belief that, for satisfac- 
tory results, the colony had to be maintained 
under uniform conditions for a long period, 
with freedom from noise and other disturb- 
ances and with the elimination of infectious 
diseases. 

To this end, we installed an air conditioning 
system with temperature and humidity control. 
We adopted a uniform diet, which has been 
used for the last 13 years. All outside light was 
closed off. Indirect fluorescent lights were in- 
stalled on a time switch to give 12 hours of light 
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and 12 hours of darkness each 24 hours, and 
special cages and shelves were designed for our 
purposes. In addition, we have endeavored to 
avoid unnecessary noises and rough handling. 

Our stock of animals came originally from 
the Sprague-Dawley Laboratories. From 
these original animals we have bred our own 
with 2 closed lines of random-bred animals and 
2 lines of brother-sister meetings. 

In the beginning, as in other rat colonies, 
there was a high incidence of respiratory dis- 
ease, which now has practically been elimi- 
nated. This was done by Dr. Benjamin N. 
Berg, who destroyed all obviously infected ani- 
mals and all suspected of having respiratory 
infection, as well as those which failed to gain 
weight in a normal manner. Thereafter, with 
a colony nearly free from respiratory disease, 
we have been able to study the onset of lesions 
of other diseases without the complication of 
pulmonary infection. 

As our animals become older and reach a 
moribund state, they are killed and given com- 
plete autopsies. The data obtained are care- 
fully tabulated so that we have been able to 
determine the relationship between age and the 
onset of lesions of various types and to study 
the development of these lesions from early to 
severe stages. 

We have recently published a study of the 
data on five major diseases in male rats (Simms 
and Berg, in the Journal of Gerontology 12: 
244-252, 1957). Findings show that for each 
of these diseases the onset of the early lesion 
gives a sigmoid curve when plotted against age, 
but the shape of the sigmoid curve depends 
upon the type of lesion. For example, myo- 
cardial degeneration has a relatively flat curve. 
This disease is first seen in some of the ani- 
mals as early as 200 days of age, but a period 
of 900 more days elapses before the curve levels 
off with no further incidence. On the other 
hand, degeneration of voluntary muscle is not 
seen until 550 days of age, but the curve rises 
so sharply that there is a 100 percent incidence 
after only 550 more days. 

With some diseases, such as periarteritis, only 
a portion of the animals are susceptible. The 
remainder are apparently immune to this dis- 
ase, with the result that the sigmoid curve 
levels off at 60 percent incidence. Similarly, 
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adenoma of the pituitary is found in less than 

25 percent of the older animals, but all those 

susceptible acquire this tumor before 900 days. 
The logarithmic increase in the human death 

‘ate with advancing age, first reported by 

Gompertz in 1825, has been a matter of concern 

for many years. The reason for the loga- 

rithmic increase has not previously been ex- 
plained. Our data on rats show that their mor- 
tality follows a similar but very much steeper 
logarithmic curve. We have been able to show 
that this is not due to a change with age in 
the duration of the diseases from early to late 
stages but rather because the mortality parallels 
the onset of the major diseases that contribute 
to the death of these animals. As was stated 
above, the onset of these major diseases has a 
typical sigmoid curve. We have found, 
furthermore, that the probability of onset of 
new lesions of each disease when plotted against 
age gives a curve with a definite peak suggestive 
of a normal distribution curve. In other 
words, for each disease there is an age of max- 
imum probability of acquiring a new lesion of 
this disease, and the resulting mortality follows 

a logarithmic curve, like the human mortality 

curves with which we are familiar. 

—Henry S. Simms, Pu.D., Columbia University 
College of Physicians and Surgeons, New York 
City. (This study was carried out on grants from 
the Josiah Macy, Jr. Foundation and the Albert 
and Mary Lasker Foundation, and grant H-945 
from the Public Health Service.) 


Evaluation and Treatment 


of Older Persons 
in Need of Psychiatric Care 
in a Metropolitan Area 


By current standards, mental disorder is 
common, and emotional ills, by some definition, 
affect everyone. However, circumstances often 
dictate that treatment be reserved for disturbed 
and disturbing persons who need specialized 
care for their welfare or that of society. Even 
for them there may be limited resources. 
Obviously, not all psychiatrically ill older per- 
sons reach points of medical care. Of those 
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who do, not all are equally afflicted; many who 
receive good care may require it less than some 
who receive little or none. 

Where psychotherapy is regarded 
luxury, psychiatric disorders will not be iden- 
tified: where the needs for physical care re- 
main unrecognized because of socioeconomic 
circumstances, frank illness and associated 
emotional disturbance may pass for physiologi- 
If we are to provide services for 


as a 


cal decline. 
aged persons to match their real needs for 
medical care by present-day standards, the way 
inequalities in the distribution or receipt of 
care come about must be studied, especially 
where governmental or charitable agencies are 
instrumental in providing these benefits. A 
knowledge of the characteristics of persons now 
receiving different types or gradations of socio- 
medical treatment may permit inference or 
clarification of how they were selected for care 
or suggest preventive measures. 

As part of a preliminary survey for the New 
York State Department of Mental Hygiene, 
more than 600 persons 65 years of age or over 
selected at random from nursing homes, old-age 
homes, and State hospitals were examined for 
comparison of their physical and mental fune- 
tioning. The nursing home population Was in 
the poorest condition from the point of view of 
physical function, while persons in the homes 
for the aged functioned best. Those in State 
hospitals were intermediate. About 40 percent 
of the aged first admissions to a hospital who 
survived the first 3 months required active 
medical care. New admissions to the State hos- 
pitals were in the poorest physical condition 
of all. Aged persons readmitted to the State 
hospitals for disorders developed in early years 
were generally in good physical condition. 

Advanced age and physical disability tended 
to go hand in hand in State hospitals and in 
homes for the aged: nursing home residents 
showed the same degree of disability at all ages. 
Persons beyond the age of 75 appeared to have 
physical disability with equal frequency in all 
institutions. Patients in the best physical con- 
dition did best on tests of mental status as indi- 
rated by comparison of the _ institutional 
population. 

Two hundred and ninety-three subjects 65 
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years and older selected on a random basis 
from the variety of nursing and old-age homes 
were tested by M. Pollack and R. Kahn for the 
capacity to perceive properly simultaneous 
tactile stimuli to the face and hand. About 
half of the subjects made persistent errors. 
The results exactly paralleled those of question- 
The de- 


fects in perception were found in increasing 


naire examinations for mental status. 


numbers with advancing age and decreasing 
function but preponderantly in persons where 
early formal education was absent or scant. 

The institutions studied were relatively 
homogeneous both as to the background of their 
residents and to the general level of alertness of 
the residents. There are apparently interpene- 
trating factors of selection which create an 
institutional milieu. Furthermore, these fac- 
tors have a continued influence in maintaining 
the cultural milieu. The residents contribute 
to a culture which in turn acts upon them for 
better or worse. In this way, up to a point, the 
good institutions probably grow better and the 
poor grow worse. 

The findings 
perception related to 
mental disorder in the 
influenced by cultural background and also 
are related to physical functional capacity. 
In our society good early education may 
act as a protection against decline of mental 
and physical functioning in the later years; 
it may help to provide special protective devices 
for oneself; or it may be an index for correlated 
protective factors. In all likelihood all these 
possibilities are true. The sequence may be: 
poor education contributes to socioeconomic 
deprivation, socioeconomic deprivation contrib- 
utes to illness, illness to invalidism or impair- 
ment of function, impairment of function to 
mental disturbance, mental disturbance to dis- 
ability or invalidism, and invalidism to socio- 
economic deprivation. 

Studies of this nature appear doomed to un- 
cover the banal, but the manner in which the 
obvious is uncovered may suggest practical 
measures for prophylaxis and treatment. By 
inference, a large number of the mental dis- 
orders of the aged can be traced to economic and 
health problems of their preceding years. Good 


socioeconomic circumstances, good education 


imply that disorders of 
disorientation and 


aged are strongly 
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early in life, and the protection of physical 
health through the provision of social, public 
health, and general medical services promise to 
decrease the number of disoriented aged per- 
sons and the intensity of their disorders in the 
future. For those now ill, social rehabilitation 
techniques and good general medical treatment 
may mean the reclamation of a number of dis- 
oriented and maladjusted aged persons. Mu- 
tually damaging reciprocating relationships of 
person and institution should be interrupted ; 
at times this requires no more than provision of 
the very important service for the protection 
of mental health: good medical care. 
—A.vin I. Gotprars, M.D., office of the consultant 
on services for the aged, New York State Depart- 
ment of Mental Hygiene, Queens Village, N. Y. 


Age Differences in the 
Acquisition and Extinction of 
Conditioned Eyelid Responses 


The eyeblink is difficult to condition in per- 
sons over 65 years of age, but when conditioned, 
is more resistant to extinction, according to a 
report by L. B. Gakkel and N. V. Zinina in the 
Fiziologicheskii Zhurnal (Moscow) in 1953. 
This report stimulated a study to provide syste- 
matic information on eyeblink conditioning and 
extinction among children and young and old 
adults under the same controlled conditions. 

The subjects were 15 boys in the age range 
8-10 years, with a mean age of 9.36 years; 15 
young men aged 18-25 years (mean age 20.63 
years) ; and 13 men aged 62-84 years (mean age 
70.5 years). The old adults were noninstitu- 
tionalized and were either employed full time 
or part time or were retired. 

The conditioned stimulus (CS) was an in- 
crease in the brightness of a 6-cm. circular milk 
glass disk from 1 to 1.5 apparent foot-can“les. 
The duration of the CS on each trial was 1 sec- 
ond. The unconditioned stimulus (UCS) was 
a puff of air with an intensity of 2 pounds per 
square inch delivered to the right eye, with a 
duration of 500 milliseconds. All subjects were 
given 80 conditioning trials. Intertrial inter- 


. 


vals were spaced at 10, 15, and 20 seconds ac- 
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cording to a prearranged schedule. Following 
the 80th conditioning trial, 20 extinction trials 
were given in which the CS-UCS interval was 
lengthened to 1,500 milliseconds. Subjects were 
tested in a dark and relatively quiet room. The 
equipment for recording eyeblinks and present- 
ing the CS and UCS was similar to that of 
K. W. Spence described in the Journal of Fa- 
perimental Psychology in 1953. 

Through the 60th conditioning trial, the con- 
ditioning curve for the children was consist- 
ently above that of the young adults, and it 
was above that of the elderly group throughout 
the entire 80 trials. The conditioning perfor- 
mance of the young and old adults was similar 
through the first 20 trials after which the young 
group improved markedly and the elderly 
group only slightly. The conditioning curve 
of the children was negatively accelerated, that 
of the young adult group was positively accel- 
erated, while the curve of the old adults was 
flat. At the start of conditioning, either the 
performance level of the children or the rate of 
conditioning was relatively high or both were 
high. On the other hand, the performance 
level of the other two age groups at the be- 
ginning of conditioning was relatively low or 
the rate of conditioning was slow or both condi- 
tions prevailed. 

Staistical evaluation of these results was 
made by the Mann-Whitney test. The differ- 
ence between the number of conditioned re- 
sponses made by the children and the old adults 
was significant beyond the .002 level of confi- 
dence for a two-tailed test (77=23). The dif- 
ference between the number of conditioned 
responses made by the young adults and the old 
adults was also significant beyond the same 
level of confidence (77=25). The children and 
young adults did not differ significantly in the 
number of conditioned responses (7/=89). 

Resistance to extinction was also inversely 
related to age. The use of the Mann-Whitney 
test showed that the children made significantly 
more conditioned responses during extinction 
than the elderly adults (”=27; P<.002) as 
did the young adults (V=49, P<.05). The 
two younger groups did not differ significantly 
in this respect. 

The main and striking finding of this study 
was the relative inability of the elderly sub- 
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jects to acquire the conditioned eyeblink re- 

sponse. Of the 13 subjects in this group, 4 sub- 

jects gave no conditioned responses during the 

80 conditioning trials, 7 gave from 1 to 8, while 

37 and 75 were given by the other 2 subjects. 

There were no instances of failure to condition 

in the two younger groups. This result con- 

firms the report of Gakkel and Zinina although 
their study does not include data on the condi- 
tioning performance of younger subjects. To 
account for the failure of older subjects to con- 
dition, Gakkel and Zinina quote Pavlov as con- 
cluding that “liveliness of the nerve processes 
suffer(s) from the development of senile 
changes.” ‘They also invoke the construct of 
inertia of the stimulating process at senile age. 

These results suggest the consideration of an 
adaptation hypothesis to account for the rela- 
tive unconditionability of elder subjects. It 
is known that subjects who were adapted to the 

UCS (air puff) showed a significantly lower 

level of conditioned eyelid responses than sub- 

jects who were not given pre-adaptation trials. 

It is proposed that in the course of many years 

of living the eyelid response and_ probably 

other responses have been “adapted out” and 
thus are less susceptible to subsequent condi- 
tioning. Research is underway to study several 
consequences of this hypothesis: that both fre- 
quency and amplitude of blink are reduced as 

a function of age. The procedures employed 

in the present study did not provide data on 

these variables. 

—Harry W. Braun, Pu.D., professor of psychol- 
ogy, University of Pittsburgh. (This investiga- 
tion was supported in part by research grant 
M-1365 from the National Institute of Mental 
Health, Public Health Service. Richard Geisel- 
hart assisted in the study.) 


Cornell Longitudinal Study 
on Occupational Retirement 


The Cornell study of occupational retirement 
is a longitudinal study of a panel of subjects, 
most of whom were born in 1887, 1888, or 1889. 
Currently, there are approximately 2,400 partic- 
ipants in this study; they do not constitute a 
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representative sample in a statistical sense, but 
represent widely divergent backgrounds and 
all the geographic regions of the country, 
although the major concentration is from the 
more heavily industrialized sections. With the 
exception of a disproportionate number of 
professionals, the participants approximate the 
total male employed population from age 60 to 
64. The investigators consider the population 
to represent the “normal aged.” 

In this preliminary analysis of findings from 
the study, the major independent variable is 
occupational status or the change in that status 
from worker to retiree. The dependent vari- 
ables, adjustment, subjective health, and eco- 
nomic deprivation, approximate the Guttman 
scalar pattern. Emphasis is upon the incidence 
of changes among the persons who retire and 
those who continue in gainful employment. 

Our data have not supported the hypothesis 
that, in general, retirement leads to a decline in 
adjustment. We have found that continued 
employment for some older persons may result 
in a decline in certain measures of adjustment 
equal to or greater than changes experienced 
by persons who retire. This general finding 
was confirmed by data from the two periods 
under analysis : 1952-54 and 1954-56. 

Age identification as a measure of adjustment 
was also examined; the data suggest clearly 
that retirement does not result in a deteriora- 
tion in age identification. The retired are no 
more likely to experience a decline in age 
identification than the gainfully employed. 

We also examined the data on the relation- 
ship between the forms of retirement and ad- 
justment and we noted that a person’s attitude 
before retirement is a more influential factor 
affecting a person’s adjustment than the cir- 
cumstances surrounding retirement, that is, 
whether the decision was made by the person 
himself or his employer. Persons who have 
negative attitudes toward retirement are more 
likely to evidence inadequate adjustment in re- 
tirement than are those with positive attitudes 
before retirement. 

By means of the longitudinal analysis, it was 
shown that the association between retirement 
and health is largely explained by the fact that 
people in poor health tend to retire and not 
that retirement affects health negatively. This 
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part of the analysis is based primarily upon 
self-appraisals of health; but the findings are 
substantiated by the analysis of objective 
changes in health, that is, ratings by examining 
As in other studies, we do find a 
poor health 


physicians. 
higher incidence of relatively 
among persons who have retired, but it would 
seem that this correlation can be understood in 
terms of poor health leading to retirement and 
not the reverse. 

One of the most obvious and objective effects 


that retirement contributes to the development 


of economic deprivation. ILowever, the data 


also indicate a perhaps more striking finding: 


a high proportion of retirees possess a sufficient 
“role flexibility” that enables them to adapt te 
a greatly reduced income. 

One general conclusion from this study, of 
which a fuller report appears in a forthcoming 
issue of the Journal of Social Issues, is that 
longitudinal surveys of retirement can point to 
the need for reexamining some stereotyped ideas 
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of retirement is economic, for it is the rare about the effects of retirement. There appears 


i 
retiree who is able to maintain his preretirement to be a wider range of adaptability and adjust- 
income. However, it seems agreed by a number ment than is commonly thought. t 
of students of retirement that objective income : | 

—Gorpon F. Strers, Pu.D., professor of sociology, 


Cornell University. (Initially supported by funds 


must be interpreted in terms of the needs and 
wants of the persons. The researcher studying 
retirement must be aware of the subjective as- from the Lilly Endowment, Inc., the study now 
In the Cornell study we de- continues through grants from the National In- 
stitute of Mental Health, Public Health Service. 


Contributions to the analysis were made by Dr. 


pects of income. 
veloped a measure of what we call economic 
deprivation in order to determine changes in 
attitude regarding objective changes in eco- Wayne E. Thompson, assistant professor in Cor- 


nomic status. The panel analysis shows clearly nell’s sociology and anthropology department. ) : 


New Sections of Excerpta Medica 


Two new sections of Excerpta Medica, Rehabilitation (Section 19) and 
Gerontology and Geriatrics (Section 20) were begun in July 1958. Each 
is published monthly by the Excerpta Medica Foundation. 

With the objective of “opening another avenue to aid the medical pro- 
fessions in this 20th century challenge, the conquest of disability,” the 
Rehabilitation Section is devoted to experimental, clinical, and program 
The first issue contains 314 abstracts, arranged according to a 
Publication of 


aspects. 
preestablished classification system to facilitate reference. 
this section is aided by a grant from the Office of Vocational Rehabilitation, 
Department of Health, Education, and Welfare. 

The new Gerontology and Geriatrics Section, aided by a grant from the 
Public Health Service, covers the whole field of aging and the aging process. 
Recognizing that the subject is of social as well as medical concern, it in- 
cludes such topics as social behavior, social welfare, economics, and politics 
in addition to purely medical problems. 
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‘Public Health and Medicine 


Brussels World Fair 


exhibit 


J. STEWART HUNTER 


N EXHIBIT on public health and medi- 
A cine in the United States was on display 
at the Brussels World Fair between August 
18 and October 19, 1958. Housed in three 
buildings adjacent to the main American Pa- 
vilion, the exhibit was designed and built by 
the Public Health Service. 





Mr. Hunter is Assistant to the Surgeon General for 
Information, Public Health Service. Mr. Hunter, 
William Thompson, assistant chief, Visual Aids 
Branch, Department of Health, Education, and Wel- 
fare, and Harry Wiener, visual information officer, 
Bureau of State Services, Public Health Service, 
formed the three-man team who conceived and built 
the exhibit in Brussels after some preliminary plan- 
ning in the United States. 
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Its purpose was to tell the story of progress 
in American health during the past several 
decades with some emphasis, as well, on the 
unfinished tasks that lie ahead. 

A display on American health was consid- 
ered important for several reasons: 

First, how a nation provides for the health 
of its people is a significant gauge of how that 
nation lives. In Dr. Howard Rusk’s phrase, 
“The emphasis we place on dignity and serv- 
ice for our sick and handicapped is [also] a 
hallmark of life in America.” 

Second, the story of American accomplish- 
ments in health is exportable. Health tech- 
niques, methods, knowledge, and facilities de- 
veloped in the United States are now being 
used in many parts of the world. We are al- 
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ready contributing substantially to health 
throughout the world, and President Eisen- 
hower has suggested that we seek ways to in- 
crease that contribution. 

The Brussels fair presented an opportunity 
to tell that story. The objective, therefore, 
was not only to show what we do in health and 
how we do it, but to illustrate the enormous 
potential which the export of American ideas 
and techniques in health holds for people in 
other nations. 

Two further points about this exhibit should 
be mentioned. First, exhibits are not the only 
nor necessarily the best method of presenting 
American accomplishments in health to the 
world. All the techniques of public education 
and health information could—and should—be 
employed if we are to do a really significant job 
on the world scene. 

Second, the Brussels exhibit cannot be con- 
sidered a prototype of exhibits abroad. For 
example, it was necessary to fit the story into 
a physical structure designed for another pur- 
pose. From mid-April until mid-July the 
three buildings, used ultimately for the health 
display, had housed an exhibit on unfinished 





Outside the public health and medicine exhibit at 
the Brussels World Fair are Dr. Leroy E. Burney, 
Surgeon General of the Public Health Service, and 


(right) Dr. Thurston J. Davies, executive director 


of the American Pavilion. The pane! inscription, 
like all signs and captions in the pavilion, is in 


English, French, and Flemish. 
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tasks in the United States, specifically on man 
in relationship to man, on man in relationship 
to nature, and on man in relationship to his 
environment. Moreover, events obliged us to 
design and develop most of the health exhibit 
on the spot within 314 weeks. 

The major problem in planning the exhibit 
was to encompass the tremendously varied and 
complex story of American health within man- 
ageable visual form. We started with several 
basic assumptions: (a) the story was not to be 
told chauvinistically but in a spirit of sensible 
candor which presented what has been done 
and what remains to be done in the United 
States; (4) the exhibit was to include as many 
elements of public health and medicine in this 
country as possible, rather than cover the work 
of a single profession, group, or institution, 
within or outside government: (c) because of 
its wide scope, the story had to be presented 
impressionistically rather than literally. 

The decision was made, therefore, to classify 
health work in the United States under four 
broad areas of activity: prevention, treatment 
of the sick and disabled, medical and hospital 
care, and control of the environment. 

To round out the story of American health 
which the exhibit simply outlined, we relied on 
a group of young American college students em- 
ployed in the United States Pavilion to serve as 
guides, to answer questions, and to describe as- 
pects of American life not fully pictured. These 
guides were thoroughly briefed and were given 
fact sheets which contained more detailed in- 
formation than the displays included. 

The theme of the entire exhibit was summed 
up in the opening panel of the first building: 

“Better health is one of man’s brightest 
dreams. 

From the beginning, man has fought pesti- 
lence, disease, suffering, and premature death. 
The face of the enemy is changing. . 
from death-dealing scourges to diseases that 

maim and disable. 

The weapons have changed ... from nos- 
trums to miraculous drugs and the skills of 
modern medicine. 

The scene is changing’. . . from the pace of 
rural life to the tempo of great cities. 

But the struggle endures and better health 
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Photographs (left) illustrate hospital and medical 


care in the United States. Exhibit (right) traces 
the development of antibiotics from bread mold to 
the final product in the symbolic petri dish. Tree 
bears a quotation from Psalm 67, “The earth has 
yielded its increase . . .” 
for each nation remains among mankind’s 
great unfinished tasks. 

This is a story of how the battle for better 
health is being carried on in America and some- 
thing of the challenges that lie 


bb 


great 
ahead... 

The interior of the first building used the 
concept of a crumpled newspaper with head- 
lines indicating some of our national problems 
in health and medicine. The nature of these 
problems was merely suggested by four photo- 
graphs illustrating the broad fronts in the fight 
against illness: prevention, treatment, medical 
care, and control of the environment. 

The second building was devoted to visual 
treatment of these four broad themes by spe- 
cific examples which showed, not literally but 
impressionistically, America’s accomplishments 
and future tasks. Throughout the accompany- 
ing text the linkage of medical science in the 
United States to the scientific accomplishments 
of other nations was indicated. 

A summary of the present health status in the 
United States introduced the visitor to the sec- 
ond building. A light box containing a color 
photograph depicted in a series of 15-second 
flashing light sequences the average size of the 
various groups in the American family from 
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1900 to the present. The text pointed out that 
in 1900 a child at birth could expect to live 46 
years; but in 1958, a child at birth can expect 
to live 67 years, or well into the 21st century. 

Opposite the light box was a model of a beat- 
ing heart, used as a symbol of health. The 
accompanying text pointed out that in the 
United States certain of mankind’s ancient 
enemies have been conquered: malaria, typhoid 
fever, smallpox, diphtheria, pellagra. Others, 
however, remain: cancer, heart disease, arthri- 
tis, mental illness, dental diseases, and the prob- 
lems of the modern environment. 

The section on prevention highlighted the 
development of the poliomyelitis vaccine, one 
American story which is well known through- 
out much of the world. Photographs traced 
the story from its beginning through research, 
trial, application, and results. A chart showed 
the Nation’s progress against this disease dur- 
ing the past 4 years. The guides were asked 
to point out that within weeks after the 
vaccine proved successful, the United States 
made its formula known to all the nations of 
the world. 

The Salk vaccine story also illustrated the 
promise of medical research. “Medical re- 
search,” an accompanying legend read, “on 
which the U. S. currently spends over $400 mil- 
lion annually is a first line of defense. Through 
the work of scientists the world over, the dark 
mystery of cancer, the cause of heart disease, 
and other illnesses will one day be uncovered.” 

The guides pointed out that Congress, over 
the past 10 years, has voted increasing amounts 
for medical research, principally for grants to 
universities, medical schools, hospitals, and 
other research laboratories. Industry, univer- 
ities, and private foundations were credited 
with their part in this national endeavor. 

The guides were coached to emphasize the 
international character of research, citing the 
long and illustrious list of scientists from 
dozens of nations who have contributed to 
American and world progress in health. This 
information permitted visitors to identify them- 
selves and their countries with the march of 
health. 

A series of photographs under the general 
heading of prevention demonstrated another 
phase of research and its application, the use 
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The health objectives of the United States were 
summed up in a quotation from President Eisen- 
hower: “We shall not relax in the struggle against 


disease. The health of our people is the very essence 


of sodium fluoride to prevent dental caries. 
The fluoride story was chosen not only because 
it is illustrative of research applied to human 
health but also because of the wide prevalence 
of dental caries abroad and the fact that fluori- 
dation of community water supplies is a simple, 
inexpensive method of cutting down measurably 
on such defects. 

The section on treatment, also presented in 
terms of accomplishment and of challenge, il- 
lustrated the story of antibiotics. For the 
world of science the antibiotics are a triumph 
of research; for the United States they are a 
triumph, as well, of mass production methods. 
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of our vitality, our strength and our progress as a 
nation.” The panel containing the statement in 
three languages was in the building devoted to health 


in the future. 


The exhibit showed the source of antibiotics, 
simple molds; how they are refined and mass 
produced; their tremendous variety ; how they 
are administered ; and the diseases against which 
they have been most effective. 

The text stated: “In 1929, a brilliant English 
scientist, Sir Alexander Fleming, discovered 
penicillin. Since then, thousands of new drugs 
and many new medical techniques have given 
hope to millions and relieved untold human 
suffering. As long as needless deaths occur, 
medicine's great challenges’remain.” 

The guides could again point out the inter- 
national character of research and its infinite 
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promise for mankind. They were asked, for 
example, to tell visitors of the successful use 
of antibiotics against yaws in Haiti. Similarly, 
it was suggested that they mention the con- 
quest of malaria in the United States, and the 
worldwide malaria eradication campaign now 
being undertaken through the World Health 
Organization. 

The section on care covered rehabilitation of 
the ill or handicapped and American progress 
in developing hospital and medical facilities. 
“Hospitals are needed for a growing popula- 
tion,” the accompanying text read, “and for the 
care of the elderly whose numbers, in Americ: 
as in other lands, are steadily increasing. 
Funds voted by the Congress of the United 
States or contributed by individual Americans 
have built thousands of hospitals in recent 
years. More are being built; more are needed.” 

In this field, the guides were briefed on the 
steadily rising level of medical care in Americ: 
brought about by research, new drugs, new 
methods of surgery, improved medical and pub- 
lic health practice, and perhaps most important 
and basic to this rise, the sustained public 
interest in the improvement of health. They 
were also given information on the accomplish- 
ments of the joint Federal-State-local hospital 
construction program and on the health and 
medical care problems of an aging population. 

Among a wide range of possible subjects, 
two—water pollution and air pollution—which 
are common to industrialized nations, were 
chosen to illustrate control of the environment. 

Two brief statements accompanied the pic- 
tures: “As great cities grow, so do the hazards 
of environment. Pittsburgh, Pa., America’s 
‘smoky city, has cleaned up its air. Both air 
and water pollution are unfinished tasks for 
other cities in the U. S. and throughout the 
world.” And, “Wastes from industrial plants 
and over-taxed disposal systems in growing 
suburban areas contribute to polluted rivers. 
Many thousands of streams and lakes provide 
good clean water. The job of restoring many 
other rivers is a big one—a task in which Ameri- 
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‘an industry, local communities, and the Federal 
Government are cooperating.” 

Three “before and after” photographs of 
Pittsburgh illustrated accomplishments in re- 
ducing air pollution. The environment section 
provided an opportunity for the guides to dis- 
cuss briefly other subjects such as sanitation, 
personal hygiene, the safety of water and milk 
supplies, and the safety and quality of food and 


drugs. 
The third building suggested the world 


toward which we are moving, a world in which 
the great diseases will have yielded to 
the impact of research, control measures, better 
care of the ill and the handicapped, and _ in- 
creasing control over the environment. 

An important part of this section showed the 
pattern in which health services are provided 
to the people of the United States. It is a 
partnership of the many: the health profes- 
sions, voluntary agencies, universities and re- 
search centers, hospitals and clinics, citizens 
groups, and local, State, and Federal Govern- 
ments. 

America’s health objectives for the future 
were summed up in two brief panels. The first 
panel contained a quotation from President 
“isenhower : “We shall not relax in the struggle 
against disease. The health of our people is 
the very essence of our vitality, our strength 
and our progress as a nation.” 

This statement on the importance of health, 
equally relevant to all nations, sums up the value 
that Americans place on this intimately human 
need, 

On the opposite panel there was a statement 
of objectives which embodies both the domestic 
ideal and the concept of America’s role in rela- 
tionship to other nations: 

“To continue, through research and im- 
proved public health and medical practice, the 
fight against suffering and premature death in 
America... 

“To help pursue, through the World Health 
Organization and other means, the search for 
a healthier world.” 
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The increasing resistance to insecticides is threatening the impressive 
gains in control of vectorborne diseases. 
Center is studying the biological mechanisms of resistance and means 
of detecting and counteracting this phenomenon, and is providing 
technical assistance for other. Federal agencies and the States. 


The Communicable Disease 


Insect Resistance to Insecticides 


R. J. HAMMERSTROM 


health since 1944 have been realized 
through the use of newer insecticides, beginning 
with DDT. 
such as malaria, typhus fever, yellow fever, and 


en of the major achievements in public 


Important vectorborne diseases, 


insectborne enteric infections, have been con- 
trolled effectively in certain parts of the world 
and virtually eradicated in others through the 
In the United States, for 


example, malaria is considered to be near eradi- 


use of insecticides. 


cation; endemic typhus fever morbidity has 
fallen from a peak of 5401 reported cases in 
1944 to an alltime low of about 100 cases an- 
nually. These phenomenal achievements in 
this country and elsewhere are attributed for 
the most part to the use of DDT. 

The development of resistance to insecticides 
by many important disease vectors, however, 
threatens the continuation and extension of 
worldwide progress in the control of vector- 
borne diseases. For this reason, insect resist- 
ance is internationally recognized by leading 





Mr. Hammerstrom, formerly deputy chief of the 
Technology Branch, Communicable Disease Center, 
Public Health Service, Atlanta, Ga., is now the 
regional sanitar, engineer, International Coopera- 
tion Administration, Department of International 
Health, 
changes, was presented at the meeting of the United 
States-Mexico Border Public Health Association, 
April 8, 1958, in Juarez, Chihuahua, Mexico. 


Lima, Peru. This paper, with minor 
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health authorities as the most important prob- 
lem facing organized vectorborne disease con- 


trol programs today. 


Worldwide Significance 


Resistance of houseflies to DDT was first 
noted in Italy in 1946. In immediately follow- 
ing years, the phenomenon was reported from 
other countries, including the United States 
in 1948. Resistance of houseflies to DDT led 
in subsequent years to the use of related chlo- 
rinated hydrocarbon insecticides, such as meth- 
oxychlor, TDE, lindane, chlordane, heptachlor, 
and dieldrin, with the result that resistance to 
these compounds also developed. Today, house- 
fly resistance to DDT and to other chlorinated 
is evident in practically all 
In some areas, includ- 


hydrocarbons 
countries of the world. 
ing the United States, houseflies are beginning 
to show resistance to the more recently de- 
veloped organic phosphorus compounds. 

Mosquitoes began to show resistance to DDT 
at about the same time as houseflies. The first 
observations of resistance were reported for 
Culex pipiens, also in Italy. Resistance to DDT 
and other chlorinated hydrocarbons soon be- 
came evident in a number of species of culicine 
and anopheline mosquitoes in many countries. 
As with houseflies, certain species of mosquitoes 
are now resistant to some organic phosphorus 
compounds. 
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Resistance to insecticides on the part of in- 
sects of public health importance is by no means 
restricted to houseflies and mosquitoes; cer- 
tain cockroaches, fleas, lice, and bugs are also 
resistant. There are now 44 species of vectors 
and pestiferous insects that are resistant to one 
or more insecticides (/). The geographic areas 
involved and the number and type of insecti- 
cides to which insects have become resistant are 
increasing steadily. 

There are 26 species of resistant insects that 
are vectors of diseases such as malaria, yellow 
fever, encephalitis, diarrhea and dysentery, ty- 
phus, filariasis, dengue, and Chagas’ disease. 
Nine species of anopheline vectors of malaria in 
7 countries, including Anopheles quadrimacu- 
/atus in the United States, have been found re- 
sistent to one or more of the insecticides gen- 
erally used in residual spraying of homes for 
malaria control. 

The continued effectiveness of insecticides 
against malaria vectors is important to our 
ability to cope quickly with localized outbreaks 
of reintroduced infection and consequent pos- 
In the fight against 
insectborne enteric diseases, resistance in house- 
flies has necessitated the development of newer 


sible spread of the disease. 


and more effective insecticidal measures and 
greater dependence on elimination of fly breed- 
ing. The rising standard of living in the 
United States, particularly since World War 
Il, has been accompanied by rapid expansion 
in organized mosquito control programs and 
other types of community insect control activ- 
ities. In addition, household use of insecti- 
cides in the United States has increased tre- 
mendously during this period. It is estimated 
that from $75 to $100 million is expended an- 
nually in America for chemical control of in- 
sects of public health importance. Resistance 
to insecticides, therefore, is an important con- 
sideration in both the effectiveness and cost of 
control activities. 


CDC Investigations of Resistance 


The Communicable Disease Center of the 
Public Health Service initiated laboratory and 
field investigations of insect resistance when 
the problem was first recognized. These con- 
tinuing studies, conducted by the Technical De- 
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velopment Laboratories in Savannah, Ga., may 
be grouped as (a) fundamental investigations 
of the biological mechanism involved; (6) de- 
tection, measurement, and evaluation of the im- 
portance of insect resistance; and (¢) develop- 
ment of remedial measures. Throughout the 
period of these studies, technical assistance has 
been given to other Federal agencies and the 
States. 

Resistance may be defined as the ability of an 
insect population to withstand a toxicant to a 
greater degree than a normal population and 
to transmit this characteristic from one gen- 
eration to another (2). Three types of bio- 
logical mechanisms of insect resistance are 
generally recognized: (a) physiological mech- 
anisms which enable insects to withstand or 
detoxify insecticides within their bodies, (4) 
morphological mechanisms which prevent a 
toxicant from entering the body, and (c) be- 
havioristic mechanisms which permit changes 
in the insect’s behavior patterns so as to avoid 
exposure to lethal dosages of insecticides. 
Studies conducted by the Communicable Dis- 
ease Center have been concerned primarily with 
physiological and behavioristic mechanisms. 


Physiological Resistance 


In the CDC laboratory investigations of the 
physiological mechanism of resistance, strains 
of various insect species, principally houseflies 
and mosquitoes, are selected for resistance by 
exposure through a number of generations to 
Information on the 
obtained 


a particular insecticide. 
mechanism of resistance then 1s 
through studies of the absorption and metabolic 
fate of insecticides in both resistant and sus- 
ceptible strains of the insect species. 

Research is continuing on the physiological 
mechanism of resistance of houseflies to DDT 
and other chlorinated hydrocarbons and to cer- 
tain organic phosphorus compounds. Results 
of these investigations have supported the find- 
ing that the cause of resistance to DDT is the 
conversion of DDT to DDE, a degradation 
product less toxic or harmless to the insect. 
This conversion process is effected through the 
action of an enzyme, DDT-dehydrochlorinase 
(2). 


Physiological resistance in insects other than 
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houseflies also has been investigated. For ex- 
ample, the enzyme system involved in the deg- 
radation of DDT by DDT-resistant body lice 
has received some attention. The products of 
the metabolized DDT, however, have not yet 
been identified (4). 

Colonization of a dieldrin-resistant strain of 
A. quadrimaculatus is underway in the labora- 
tory, and the mechanisms of resistance to this 
insecticide will be studied when the resistant 
laboratory colony has been established. 

Consideration of the subject of physiological 
resistance would not be complete without some 
mention of genetics in relation to the acquisi- 
tion of resistance. It is generally recognized 
that more understanding of genetics is essential 
to explain how a population of susceptible in- 
sects can become resistant through exposure 
to insecticides. Limited genetic studies by 
CDC have included observations on the pat- 
erns of acquisition and loss of resistance in re- 
sistant houseflies. It is apparent that more 
than one pattern of resistance may arise from 
selection of a given strain and also that the 
pattern of resistance loss in partially reverted 
strains may not parallel the pattern of resist- 


ance acquisition. 


Behavioristic Resistance 


While changes in insect behavior patterns are 
recognized as a mechanism of resistance to in- 
secticides, there have been relatively few con- 
firmed cases of behavioristic resistance (5). 
The lack of a greater number of such cases is 
generally attributed to the paucity of studies 
and observations of insect behavior prior to the 
use of insecticides for control of the selected 
species involved. 

Several examples of behavioristic resistance 
have been found in our work. As a result of 
reduced flight in the presence of DDT-synergist 
space-spray applications, resistant flies contact 
less spray than susceptible flies. Studies of the 
resting habits of flies in rural and urban areas 
have suggested that following exposure to 
residual DDT applications these insects 
changed their nocturnal resting places from in- 
doors to outdoors during the warmer periods of 
the year (6,7). 

In 1956, both behavioristic and physiological 
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resistance to malathion was demonstrated in a 
strain of houseflies in the Savannah, Ga., area 
(8). This was the initial reported occurrence 
of resistance to malathion by houseflies in the 
United States. Following 12 weeks of effective 
control at a dairy with a malathion bait prepa- 
ration (2 percent malathion at a dosage of 4 
ounces of bait per 1,000 square feet of floor 
area), fly populations began to increase in spite 
of more frequent treatment and changes in 
types of bait formulations. Observations re- 
vealed that the flies were no longer attracted to 
the malathion baits, but actually appeared to be 
repelled by them. The majority of the flies ap- 
proached the bait in flight but failed to alight 
on it: a true behavioristic response. Both the 
behavioristic and physiological types of re- 
sistance in this strain of houseflies were con- 
firmed in subsequent laboratory and _ field 
studies (9). 

In 1957, Schoof and Kilpatrick observed a 
similar pattern of behavioristic resistance in the 
Anderson strain of houseflies collected at a 
chicken ranch near Savannah, Ga. (70). Lab- 
oratory tests indicated that a colonized strain 
of this housefly was highly resistant to mala- 
thion and less susceptible to parathion and 
Diazinon than a standard laboratory strain. 

The ecology and biology of both resistant and 
normal populations of vectors are important 
aspects of CDC’s research on resistance. Studies 
are conducted of breeding requirements, biting 
and resting habits, and changes in life cycles or 
biotic potentials of resistant and susceptible 
strains. Such information is important in de- 
tecting and understanding behavioristic resist- 
ance and for developing and applying effective 
control measures. 


Detecting and Measuring Resistance 


One of the most important problems con- 
fronting those responsible for carrying out 
vector control programs is the early detection 
and measurement of resistance to insecticide in 
an insect species. Evidence of resistance is ob- 
served through reduced insect mortalities fol- 
lowing the use of insecticidal formulations and 
application techniques which previously pro- 
vided effective control. Many factors other 
than resistance can influence the degree of con- 
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trol, and too frequently the failure to obtain 
control has been attributed to resistance when 
other factors were responsible. 

A method and a kit have been recently de- 
veloped for wide-scale use in detecting the 
presence and extent of resistance in adult mos- 
quitoes in malaria and other control programs. 
Such a method, if standardized, would also 
provide a valuable means of measuring in the 
field the susceptibility levels of various species 
of mosquitoes. The testing apparatus is a 
modification of equipment developed earlier by 
Fay and associates (/7). In general, the test 
procedure entails exposing adult mosquitoes to 
commercially prepared paper surfaces treated 
with formulations of DDT or dieldrin in Ri- 
sella oil. Papers selected for use in the test 
kits provide surfaces of 0.25 to 4 percent DDT 
or 0.05 to 1.6 percent dieldrin to be used at 
specific exposure periods. Mortalits is deter- 
mined following a 24-hour holding period (72). 
The test procedure and kits are being evaluated 
in the field in the United States and in other 
countries. 

The Technical Development 
make every effort to keep up to date on the 
occurrence of insect resistance, especially in the 
Vnited States. Instances of resistance that 
arise in the course of CDC’s studies are inves- 
tigated thoroughly. The finding of malathion 
resistance in a strain of houseflies in the vicinity 
of Savannah, Ga., in 1956 has already been 
described. In Bolivar County, Miss., in 1955, 
A. quadrimaculatus was found to be higaly 
resistant to dieldrin. Followup laboratory 
studies indicated that this strain also was 
highly resistant to BHC and chlordane (73). 
This finding represented the first detection of 
resistance in A. guadrimuculatus to chlorinated 
hydrocarbon insecticides in the United States. 

Information on reported or suspected insect 
resistance is received from State health depart- 
ments, mosquito abatement districts, agricul- 
tural agencies, research institutions, and other 
sources in this country. These reports are 
studied carefully with such followup inquiries 
as may be necessary to ascertain whether or 
not the resistance actually has been confirmed 
on the basis of experimental data. In some 
instances, the Technical Development Labora- 
tories have confirmed specimens submitted 
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from the field. For example, laboratory stud- 
ies recently have been conducted on a colonized 
strain of housefly against which both malathion 
and Diazinon became ineffective at a dairy in 
Phoenix, Ariz. (70). This strain had been suc- 
cessfully controlled with malathion from 1954 
to July 1956, at which time Diazinon was sub- 
stituted for malathion because of inadequate 
control. Effective control again was achieved 
until June 1957. ‘Topical applications of mala- 
thion, Diazinon, and parathion at CDC’s lab- 
oratories indicated the strain to be resistant to 
all three compounds. 


Technical Assistance 


In addition to laboratory confirmation of 
suspected resistance in field operations, techni- 
cal assistance is available from CDC’s State 
Aids Section to State and local health depart- 
ments and other organizations concerned in 
determining or confirming the presence of re- 
sistance in an insect species. In the past few 
years, a number of such requests from States 
have been met. Currently used and other 
available insecticides have been evaluated in 
field operations, and changes in control meas- 
ures have been recommended. 

While additional knowledge on the mecha- 
nism of resistance is being gained through re- 
search, the necessity of combating the present 
problem requires continuing studies for the dis- 
covery and development of new and improved 
insecticides and methods for their use. CDC 
is conducting laboratory and field tests to eval 
uate the insecticidal activity of experimental 
and available commercial compounds against 
both susceptible and resistant strains of arthro- 
pods. Both recognized arthropod vectors of 
disease and those species generally regarded as 
pestiferous are used in such tests. Principal 
attention is given to insects indigenous to the 
United States, but resistant strains from other 
countries are also tested. Such tests not only 
determine the most effective commercial com- 
pounds but also are used in the development 
of new and improved insecticidal materials. 

For the control of houseflies, DDT and other 
chlorinated hydrocarbons are being evaluated 
as larvicides and also as adulticides in the form 
of residual deposits and space sprays. Or- 
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ganic phosphorus compounds are being studied 
as larvicides and as adulticides in the form of 
residual treatment and poisoned bait. One of 
the more significant developments in recent 
years has been the discovery of DDVP, which 
is being used widely in poisoned baits (/4). 
Another valuable contribution has been the de- 
velopment of impregnated cords using organic 
phosphorus compounds, such as parathion and 
Diazinon, as residual insecticides for housefly 
control (7/45, 76). In the development of new 
and improved insecticidal formulations, atten- 
tion is given to the combination of insecticides 
and to the use of synergists, additives, and 
actractants. , 

Similar research is being done on the use of 
various chlorinated hydrocarbon and organic 
phosphorus insecticides and methods of appli- 
cation for mosquito control. Tlere again, the 
objective is to develop improved formulations 
and techniques necessitated, in part, by resist- 
ance. In recent years, attention has been di- 
rected to preflood and postflood treatment of 
irrigated areas for control of ricefield and 
other irrigation mosquitoes, residual larvicid- 
ing against a variety of anopheline and culicine 
species, and fogging and barrier strip spraying 
for control of salt-marsh mosquitoes. In addi- 
tion to laboratory and field investigations of 
improved insecticides and application tech- 
niques for the control of flies and mosquitoes, 
more limited studies of a similar nature are 
made on the control of cockroaches, fleas, and 
other insects. 

The results of these investigations have been 
summarized as recommendations in CDC's an- 
nual report of public health pesticides, which 
for the past several years has been published 
in the March issue of Pest Contro/. This re- 
port, which also includes current data from 
the literature and unpublished data from other 
research organizations, is a valuable source of 
up-to-date information on the control of both 
resistant and susceptible insects of public 
health importance. 

The growing problem of resistance has ne- 
cessitated reemphasizing time-honored and 
proved methods of prevention and control of 
insect breeding through sanitation and other 
environmental measures. No insect has devel- 
oped or ever will develop resistance to the elim- 
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ination of its breeding area. Consequently, 
more attention is and will continue to be de- 
voted to improved sanitation practices for pre- 
vention of housefly breeding and to drainage, 
filling, diking, and improved water manage- 
ment practices as a permanent means of elim- 
inating mosquito breeding. ‘The Communica- 
ble Disease Center supports this philosophy 
and is directing much of its research and tech- 
nical assistance activities to that end. Re- 
search is being conducted at Savannah, Ga., 
and at Chandler, Ariz., on composting as an 
effective means of refuse disposal. In many 
areas of the western United States, CDC’s En- 
cephalitis Section is investigating improved 
methods of water management as a basic ap- 
proach to the prevention and control of mos- 
quitoes associated with irrigation and other 
water resource developments. In the coopera- 
tive community vector control demonstration 
projects in which CDC is participating, em- 
phasis is placed on permanent sanitation im- 
provements, such as better refuse storage, col- 
lection, and disposal, elimination of priviés, 
and improved sanitation of animal pens, as a 
means of effective vector control. Insecticides 
are used on these projects only as a supple- 
mental measure and then with due regard to 
insect. resistance. 

While I have discussed primarily the CDC 
research and technical assistance activities in 
connection with insect resistance, I realize that 
the question naturally arises, What can a mem- 
ber of.a State or local health department do? 
First of all, he can stimulate broader recogni- 
tion among health authorities of the growing 
importance of this problem. He can become 
more familiar with and support research ac- 
tivity, not only in this country but on a global 
basis, to overcome or combat insect resistance. 
All can be alert to the reported or observed 
instances of resistance in local areas and make 
this information known to those who are inter- 
ested, and that includes the Communicable Dis- 
ease Center. For those who are engaged in 
operational programs, particularly the control 
of mosquitoes, available field tests should be 
eniployed to detect early resistance to effect 
both economy and adequacy of control. Fi- 
nally, improved sanitation and other environ- 
mental measures can be applied. 
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Conclusion 

Insect resistance to insecticides should con- 
cern all public health workers and especially 
those engaged in the control of vectorborne 
diseases. Resistance is increasing more rapidly 
than research can develop ways and means of 
preventing or combating it. In the United 
States, Federal agencies, universities, and pri- 
vate research laboratories are conducting re- 
search on insect resistance. The Communicable 
Disease Center will continue its research and 
technical assistance activities following leads 
from current studies as well as any new ap- 
proaches that may be indicated, and it will 
continue to work closely with State and local 
public health officials and other personnel en- 
gaged in insect control activities. 

With these resources and with 
support through greater recognition and appre- 
ciation of the insect resistance problem, ways 
will be found to protect and advance the prog- 
ress that has been achieved in the control of 
insects of public health importance. 


increased 
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Women’s Will 


During the big dry season of 1957 in La 
Prosperité-Bersaba, a community of 260 persons in 
Surinam, the usual sources of water, rain barrels 
and Coropina Creek, dwindled. The soil formed a 
hard crust. Cassava, ananas (pineapples), bacove 
(eating bananas), napie (a sweet potatolike root), 
and gember (ginger) grew poorly. There were few 
crops to take to market along the railroad track, 
a 15-minute walk from the village, or in the town 
of Republiek, 30 minutes away. 

Mothers of La Prosperité-Bersaba, shepherding 
their children to Republiek’s consultatiebureau, 
heard how other villages were working together to 
get wells. The women decided to do something 
about their own community’s plight and asked for 
a well. 

Their request surprised the Surinaams Ameri- 
kaans Bureau Technische Samenwerking, because 
their village had previously been unenthusiastic 
about the bureau’s well demonstration program. 
Now everyone wanted to talk to the health educa- 
tion assistant, the public health nursing trainees, 
and the sanitary inspector. They even stayed home 
from their kostground (fields) to be sure they would 
not miss seeing these people. 

At a community meeting, they selected 3 men and 
2 women to visit with the sanitary inspector to see 
what other villages had done. They also chose one 
of their most dependable citizens to supervise the 
voluntary crew that would work on their village 
well. 

When the train brought the materials, everyone 
went to work, rolling the big concrete sections of 
pipe over the path to the well site, and bringing 
sand, gravel, and cement in wheelbarrows, baskets, 
and pails. Digging in the parched, sun-hardened 
earth was exhausting, but the well grew deep 
enough to insure a supply of water even in the long 
dry season. Several nights the work went on by 
lantern light. 
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Two weeks from the day the materials were un- 
loaded, the well was finished. On November 1, 
1957, La Prosperité-Bersaba proudly dedicated its 
new well. 

—Hivprus A. PoinDexTER, chief public health offi- 
cer, U. S. Operations Mission, Surinam. 


Potent Water 


The well in Sunchon, Cholla Namdo Province, 
Korea, built with materials supplied through our 
sanitation program, has acquired an unexpected 
reputation. While I was inspecting the well soon 
after it was completed, a woman thanked me so 
effusively | wondered what had brought about such 
profound gratitude. I learned she had had seven 
daughters in succession, but after drinking water 
from the new well had given birth to her first son, 
to the delight of her family and the entire com- 
munity. 

—Wa.po E. Smiru, sanitation adviser, U. S. Opera- 
tions Mission, Korea. 


Urban Improvement 


A local sanitary inspector stimulated the cleanup 
of one of the older sections of Santa Cruz, Bolivia. 
He found 200 of the 280 homes lacked a potable 
water supply, and the 1,745 residents had only 11 
latrines, all substandard. Garbage was thrown into 
the streets for animals to devour or the rains to wash 
away. 

The sanitary inspector organized a health and 
sanitation committee among the residents. The com- 
mittee surveyed the area and, with help from the 
local health center, started community meetings with 
discussions, films, and talks. 

Enthusiasm and community pride led to the con- 
struction of a public well and 221 latrines. Streets 
were cleaned and graded, and nearly all the families 
began burning or burying their garbage. The resi- 
dents themselves did all the work and provided the 
materials, except for a handpump and its accessories. 

At the public dedication of the well, citizens from 
nearby sections of the city were so impressed that 
they asked the health center to help them make 
similar improvements in their own neighborhoods. 
—Hara.p S. FREDERIKSEN, M.D., chief, Health and 

Sanitation Division, U. S. Operations Mission, 

Bolivia. 
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Conference Report 


United\States: Mexico Border 
Public Health-Association 


The active sharing of experiences, knowledge, and ideas, each year enriching the 
partnership between the United States and Mexico for better health along the border, 
was continued this year at the 16th annual meeting of the United States-Mexico 


Border Public Health Association in E] Paso, Tex., and Juarez, Chihuahua. 


From 


April 7 through 11, 1958, the discussions took stock of progress, drew patterns 


for future action, and reviewed pioneering techniques. 


Presiding over this year’s 


meeting was Dr. Malcolm Merrill, director of the State of California Department 
of Public Health. The President-elect is Alberto Ortiz Irigoyen, director of Potable 


Water Construction in the Mexican Ministry of Hydraulic Resources. 


Summaries 


of selected papers presented at the meeting appear on the following pages. 


International Health Aims 
Translated Into Action 


As chairman of one session of the 
U. §.-Mexico Border Public Health 
Association meeting in El Paso, Dr. 
David E. Price, Assistant Surgeon 
General of the Public Health Serv- 
ice, commended the work of border 
cities in developing water and sew- 
age facilities, work carried out with 
aid from the International Bound- 
ary and ‘Vater Commission and 
the Mexican Government’s Recursos 
Hidraulicos. Specifically, he men- 
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tioned sewage facilities in Douglas, 
Ariz., and Agua Prieta, Sonora, and 
in the sister cities of Nogales. 

Price paid tribute to 
Mexican Ministry of Health 
Welfare for its impressive malaria 
eradication campaign. 

Among examples of contributions 
to border health programs made by 
the Pan American Sanitary Bureau, 
Regional Office for the Americas of 
the World Health Organization, 
Price cited the multilingual venereal 
disease reporting form for inter- 
national exchange of 
on contacts, which is 


the 
and 


also 


information 


now being 


’ 


adapted for domestic use through- 
out Mexico and the United States. 
Together with United States Fed- 
eral, State, and local health agen- 
cies, the bureau is also seeking the 
optimum means of reporting tuber- 
culosis suspects found through the 
border X-ray program. 

Turning to activities of the United 
States Indian health program with 
bearing on border health, he 
sketched briefly the confused citi- 
zenship and residence pattern of the 
Papagos, almost all of whom have 


relatives and therefore frequent 
contacts across the border. Tra- 
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choma, diarrhea, dysentery, the 
communicable diseases of childhood, 
and impetigo are the current chal- 
lenges among these people, he said, 
suggesting that exploratory conver- 
sations between officials of the Divi- 
sion of Indian Health of the U. 8. 
Public Health and their 
Mexican colleagues produce 
improved coordination in work for 


Service 
might 


such tribes, 

Another 
was the study carried out jointly by 
the Communicable Center, 
Public Health Service, the Mexican 
Ministry of Health, PASB, and 
border States on insectivorous bats, 
infect man. A 
has been set up by the 
Service in Las N. Mex., to 
the puzziing epidemiology 


activity he touched on 


Disease 


which on occasion 
station 
Cruces, 
unravel 
of rabies among these bats, of which 
the Mexican freetailed bat is the 
predominant species. 

He also mentioned Communicable 
Disease Center studies and demon- 


enteric disease vector 


control, coccidioidomycosis, and en- 


strations in 


cephalitis, as well as training pro- 
grams, 

Price concluded with remarks on 
the international ramifications of 
research at the National Institutes 
of Health of the Public Health 
Service. There are several Mexican 
participants in the current program, 
but he wondered whether those most 


concerned with border health were 


fully utilizing grant resources. He 
affirmed the great interest of the 


Public Health Service in the border 
area, where, he feels, the philosophy 
of international health is translated 
into action. 


Urges More Casefinding 
For Congenital Syphilis 


Discussing the methods of finding 
eases of syphilis among pregnant 
women, Dr. Edith P. Sappington, re- 
gional medical director for the Chil- 
dren’s Bureau, San Francisco, Calif., 
declared that all too many women 
receive no prenatal care until the 
second or third trimester. Moreover, 
though most hospitals give serologic 
tests for syphilis on all admissions, 
the cases found are either lost or fol- 
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lowed with difficulty because low- 
income mothers stay in the hospital 
so briefly. 

She advocated wider application 
of a second test for pregnant women 
during the third trimester, at least 
where there is a high prevalence of 
syphilis, referring to the suggestion 
that certain patients, such as those 
in lower socioeconomic groups, un- 
wed mothers, and welfare hospital 
patients, should have two or more 
tests during pregnancy. 

To bolster casefinding during the 
infant and Sap- 
pington suggested that hospital rec- 


preschool period, 


ords of mothers of children entering 


child health conferences be checked 
for evidence of serologic for 
Mothers delivered by mid- 


tests 
syphilis. 
wives might be routinely tested at 
the conferences. Though laborious, 
these methods she feels are justified, 
since congenital syphilis has not de- 
creased in the past 2 years. 
Maternal child health 
grams also could incorporate such 


and pro- 
testing into school physical exami- 
nations, she added. 

Sappington also pointed to the de- 
sirability of integrated health care 
for all members of a family. If all 
went to a single physician or clinic, 
congenital syphilis would not easily 


escape detection. 


Reviews Clinical Aspects 
Of Congenital Syphilis 


During the past 12 years, the cases 
of congenital syphilis reported an- 
nually in the United States have 
fallen only by 50 percent, compared 
with a drop of more than 90 percent 
in acquired early syphilis. This was 
pointed out by Dr. Willie G. Simp- 
son, assistant chief, Venereal Dis- 
ease Branch, Communicable Disease 
Center, Public Health Service, At- 
lanta, Ga., who feels that the current 
incidence of congenital syphilis is 
excessive in the light of the availa- 
bility of penicillin. 

Simpson described the clinical as- 
pects of congenital syphilis in con- 
siderable detail. In his comments, 
he mentioned : 

e In the early stages of congenital 


syphilis, demonstrable lesions may 


be absent, but they usually appear in 
the first 2 to 3 months of life if 
not already present at birth. Bone 

within the first 6 
weeks, compared with scurvy 
changes after 6 months, and rachitic 
the Sth and 18th 


changes occur 


changes between 
months. 

e In diagnosing asymptomatic 
congenital syphilis in the newborn, 
only an increasing titer and positive 
serology at 3 months of age are sig- 
nificant. Before then, reagin found 
in serology tests may be from the 
mother. infants with 
negative serology but diseased moth- 
followed up for at 

Syphilis may be 


Conversely, 


should be 
least 3 
suspected at birth if the serology re- 
port shows a higher titer than for 
the mother at the time. 


ers 


months. 


e Since adults with the congenital 
disease will be 
after treatment, retreatment should 
be based on definite signs of relapse. 


seropositive long 


e A higher rate of seronegativity 
is attained in those treated during 
the first year of life, than in those 
treated later, the 
amount of penicillin given above the 
minimum adequate dosage. The pat- 
terns of response resemble those for 
treatment of acquired early syphilis 
and during latency after 2 years of 
infection respectively. 

e Treponemal antigen 
valuable in cases of clinically sus- 
pected congenital syphilis with re- 
active or nonreactive reagin tests. 


regardless of 


tests are 


VD Control Intensified 
In Bracero Home Areas 


In the home states of most of the 
braceros, the Mexican Ministry of 
Health and Welfare has broadened 


efforts to gather venereal disease 
data, to test prospective agricul- 


tural migrant workers serologically, 
and to treat infected. 
Other aspects of the 
Government’s drive against venereal 
disease described by Dr. Antonio 
Campos Salas, chief of the Minis- 
try’s campaign against venereal dis- 


those 
Mexican 


eases, have-also been expanded. In 
spite of a general downward trend 
in syphilis mortality and mor- 
bidity in Mexico since 1948, he said, 
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the disease was fifth among regis- 
tered communicable diseases in 1957. 
He also pointed out that there were 
considerable numbers of recently in- 
fected as well as untreated persons 
and some cases with high indexes of 
positive serology. 

The great majority of cases of 
venereal disease in Mexico are 
latent, he asserted. For that rea- 
son, serologic test laboratories and 
equipment have been augmented. 
Measures have also been taken to 
standardize and coordinate serologic 
test reports from all sources, and to 
make VDRL antigens available to 
all national laboratories. Training, 
briefing, and specialized instruction 
for the venereal disease campaign 
have been emphasized for personnel 
of medical agencies and institutions, 
private physicians, and community 
leaders, on whom the Ministry de- 
pends heavily in this drive. 

As a public education device sup- 
plementing posters, pamphlets, and 
lectures, a film was produced in 
color and exhibited in leading cities. 
Campos Salas remarked on the 
growing facility in organizing pub- 
lic meetings for campaign purposes. 


Venereal Disease Control 
Progress Report 


In presenting the United States 
program in venereal disease control, 
Dr. William J. Brown, chief of the 
Venereal Disease Branch, Public 
Health Service, reported that in the 
United States the rate for syphilis 
has dropped from 447 to 81 per 
100,000 population since 1943, the 
year penicillin came into use. 

Although institutional care of the 
syphilitic insane still costs an esti- 
mated S46 million a year, over a 
10-year period first admissions of 
such patients have dropped from 
7,000 to 2,150 annually. 

In the past 6 years, an increasing 
number of States have been report- 
ing more early syphilis. Reported 
cases of primary and secondary 
syphilis are 11 percent higher this 
year than last. Gonorrhea rates, at 
the same time, have shown little 
change. An alarming percentage of 
venereal disease is being found in 
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young people. Many infectious dis- 
ease cases treated by private physi- 
cians are not being interviewed for 
sex contacts. 

Brown reviewed the following cur- 
rent developments : 

e Rapid plasma reagin test is 
revolutionizing the testing of mi- 
grant laborers. Immediate diagno- 
sis and treatment prevents spread 
of infection and returns the once in- 
fected person to work without delay. 

e Reiter protein complement fix- 
ation test, a specific treponemal test 
for diagnosticians, promises impor- 
tant savings in costs. 

e Fluorescent antibody tests for 
both syphilis and gonorrhea may 
eventually provide rapid and inex- 
pensive methods of detection. 

e A casefinding procedure called 
covering friends 


, 


“cluster testing’ 
and associates of infected persons as 
well as sexual contacts may double 
the epidemiological yield. 

e The training of 1,500 public 
health workers in 1957 by the Public 
Health Service is promoting more 
effective interviewing techniques. 

e Epidemiological services to 
patients of private physicians have 
been demonstrated as a_ practical 
control measure and are being ex- 
tended to many areas. 

e A uniform report form for re- 
porting venereal disease contacts 
and suspects in the United States 
has been developed, und many State 
health departments are considering 
its adoption in the interest of stand- 
ardization of interstate routing of 
the forms. 


New Mexico Aims To Stop 
Primary VD Infection 


During the first quarter of 1958, 
accelerated casefinding in New 
Mexico was a factor in a 193 percent 
rise in reported syphilis and a 166 
percent increase in reported gonor- 
rbea, over the same period in 1957, 
according to members of the New 
Mexico Department of Public 
Health: Dr. Arthur D’Jang, direc- 
tor of the division of chronic disease, 
Dawson T. Kilcrease, health pro- 
gram representative in the division 
of venereal disease, Marion Mc- 


Breen, associate bacteriologist, pub- 
lic health laboratory, and Dr. Stan- 
ley J. Leland, State director. 

The effectiveness of the State's 
program, they said, is indicated by 
the rate of first admissions to State 
mental hospitals for all psychoses 
due to syphilis in 1955: it was 0.7 
per 100,000 population, lower than 
the mean rate for continental United 
States. 


Program Highlights 


A confidential survey of physi- 
cians in New Mexico conducted in 
October 1957 revealed 640 more 
cases of venereal disease than were 
obtained from morbidity reports in 
the first 6 months of 1957. To stim- 
ulate reporting, the department 
devised a private physician's infor- 
mation packet with suggested treat- 
ment schedules, health education 
materials, evaluation of serologic re- 
actions, and an interpretation of the 
new treponemal tests. Also offered 
was medicine for the physician's in- 
digent patients. 

Besides following up about 85 per- 
cent of the reported = reactive 
serologic tests for syphilis and in- 
vestigating 97.6 percent of reactors 
among braceros, the department 
trained several Navajo Indians and 
employed them as venereal disease 
Although 
represent 5 percent of the people in 
the State, they contributed about 50 
percent of the morbidity from vene- 
real disease in 1957. In a survey in- 


investigators. Indians 


cluding inmates of 4 prisons in the 
Navajo training experimental health 
district, a total of 2,129 serologic 
tests were made from June 1957 
through February 1958. Navajos 
accounted for 96 percent of those 
tested. In the Navajo group, 10.1 
percent were reactors, compared 
with 7.1 for the others. 


Serologic Test Laws 


Premarital serologic tests are re- 
quired by a law passed in May 1957 
in New Mexico, they said. Another 
law approved in 1949 requires all 
pregnant women to be tested for 
syphilis before delivery. 

A serologic test is incorporated in 
a multiphasic survey among school 
and college students and teachers 
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and among industrial workers. 
During a migrant survey in 1957, a 
mobile unit with laboratory facili- 
ties was used, and another unit 
added in 1958 provided medical fa- 
cilities for sparse population areas. 

Three more programs were begun 
during 1957-58: the rapid plasma 
reagin test, the unheated serum re- 
agin test, and the mass Frei skin 
test. 

In reviewing phases of the control 
program, D’Jang and _ associates 
drew attention to the emphasis on 
prevention of venereal 
diseases, through health and sex 
education in schools and clubs; pro- 
phylaxis instruction in defense in- 
stallations; provision of recreational 
facilities ; and suppression of prosti- 
tution. They underlined the value 
of facilities for early diagnosis and 
treatment, believing that the cooper- 
ation of the public rests not only on 
mass education about symptoms and 
modes of spread but on the avail- 
alMlity of diagnosis and treatment 
facilities without respect to the in- 
fected patient’s economic status. 


primary 


Los Angeles District 
Surveyed for MCH Needs 


Two maternal and child health 
surveys carried out in the Northeast 
Health District of Angeles, 
Calif., during 1956 were reported by 
Dr. Stella B. Soroker, district health 
officer, and Thelma Herold, health 
educator, Los Angeles City Health 


Los 


Department. 

Health problems in Boyle and Lin- 
coln Heights, the re- 
semble those on the border, they ex- 
plained. These sections have more 
residents of Mexican origin or de- 
scent than any border city. The 
northeastern area, moreover, is a 
port of entry for Mexican arrivals. 

Citing statistics depicting needs of 


survey sites, 


these areas, especially with respect 
to infant mortality, they said that, 
because of extraordinary mobility 
of the population, newcomers are 
often unaware of local health re- 
sources. During 1955 one-third of 
the prenatal cases and one-half of 
the newborn received some health 
department supervision. The MCH 
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surveys sought to determine the gaps 
in health care for those unreached 
and reasons for the gaps. 


Boyle Heights Survey 


With volunteers from local soci- 
eties, a hospital, and a junior college, 
the department began interviewing 
500 to 600 Boyle Heights families 
with babies born during February 
through April 1955. 

The interviewers found that of 
232 families reached out of 662 
families with children born a year 
before, 66 percent knew of MCH 
facilities and S87 percent of the 
mothers had received prenatal care. 
No against diphtheria, 
whooping cough, and tetanus was 
given to 22 percent of the 1-year-old 
percent were not 


protection 


population; 35 
vaccinated against smallpox; and 9 
percent had no health supervision. 
Sixty-eight percent of the families 


interviewed knew of services and 
locations of well-baby clinics. 
Among reasons for not seeking 


protection from childhood diseases 
were lack of information as to the 
need or availability of services, in- 
difference, and parental fear. 

It was also ascertained that by 1 
year of age, respiratory diseases ac- 
counted for 40 percent of conditions 
needing medical care, and accidents, 
11 percent. 

The health department 
mended intensifying efforts to reach 
newcomers through publicity, nurs- 


recom- 


ing visits, and civic and religious 
organizations, stressing accident 


prevention among younger age 
groups, and conducting Red Cross 


classes for expectant parents. 
Lincoln Heights Survey 


In Lincoln Heights, they said, a 
newly formed committee of com- 
munity leaders, PTA delegates, and 
professional persons, aided by vol- 
interviewed 275 
between 2 


residents, 
children 
Sampling required 


unteer 
families with 
and 5 years old. 
visiting 15 out of 100 households. 
Applying the findings to the ap- 
proximate total of 3,000 preschool 
children in the area, they estimated 
that 82 percent are protected against 
diphtheria, whooping cough, and 
tetanus, 71 percent against small- 


pox, and 48 percent against polio- 


myelitis. Sixty-nine percent of the 
families knew about the well-baby 
clinics, and the reasons for not seek- 
ing protective services matched 
those in Boyle Heights. 


Outlines Health Agency Role 
in Chronic Disease Battle 


Advances to be made in long-term 
patient care, in the opinion of Dr. 
Wilfred D. David, chief of Program 
Services, Chronic Disease Program, 
Public Health Service, will be 
closely bound up with progress in 
public health, medical care, and in 
developing adequate hospital facili- 
ties. 

Prevention of certain diseases, he 
said, is the proper direction for 
many programs related to chronic 
ills and health needs of the aged. 
He remarked that preventive action 
is now possible for more than 50 
chronic diseases. Preventive .pro- 
grams can stop or slow a 
progress by early detection 
early therapy, and can soften the 


disease’s 


and 


economic and social effects of the 
disease for patient, family, and 
community. 

He emphasized that these pro- 
grams must be started by com- 
munity initiative, be part of the 


total community health drive, and 
be spurred by health agency aid. 
Types of activities of the Public 
Health Service in support of State 
and local named were 
training, consultation, dissemination 


programs 


of information, demonstrations, and 


technical assistance as well as re- 


gional seminars. 


David suggested the following 
fields for community action: dia- 


betes casefinding with referral for 
diagnosis, the techniques of which 
have been refined; diabetes patient 
instruction on diet, self-administra- 
tion of insulin, and personal hy- 
giene; glaucoma screening through 
tonometry performed by an ophthal- 
mologist, with referral arrange- 
ments; restorative services for pa- 
tients with cerebral vascular acci- 
dents; and improvement of nursing 


home facilities through consultation 
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and training of nursing home opera- 
tors and aides. 

In conclusion, he reported that 
many States have initiated new 
services for the aged and chronically 
ill through appropriations voted by 
Congress for that purpose in 1957. 

About 30 percent of the popula- 
tion of the United States is 45 years 
of age or over, he noted, and 40 per- 
cent of the chronically ill are 65 
years of age or more. 


Isoniazid Reduces TB 
In Children 


A year’s work by the Public 
Health Service investigating the ef- 
fect of isoniazid on 2,700 children 
with primary tuberculosis in the 
United States, Puerto Rico, Mexico, 
and Canada has presented physi- 
cians with a new method for control 
of this disease. 7 

Dr. Edward T. Blomquist, chief 
of the Tuberculosis Program, Public 
Health Service, reported that among 
the children who have been taking 
isoniazid, the major complications of 
childhood tuberculosis have been 
practically eliminated. He advo- 
vated small daily doses of isoniazid 
for a year for infants who are tuber- 
culin positive and those between 1 
and 4 years old with X-ray evidence 
of the disease. 

Another branch of the study will 
measure the prophylactic potential 
of isoniazid among older persons 
who, although not now exposed to 
tuberculosis, were infected in child- 
hood. Evidence is accumulating, 
Blomquist said, that most new cases 
of clinical tuberculosis appear to 
occur among persons with subclini- 
eal infection which becomes active 
during stress or lowered resistance. 

Care and supervision of nonhos- 
pitalized tuberculous patients must 
be expanded and strengthened by 
health departments, he feels, to meet 
the shift in emphasis from institu- 
tional to home care for tuberculosis 
patients. Health agencies, with their 
responsibility to protect the public 
from the disease, can do so by keep- 
ing active cases under care until 
noninfectious, with broadened clini- 


eal and nursing services, and by 
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keeping information on nonhospital- 
ized patients current. Their pro- 
gram, he concluded, must include 
diagnostic, treatment, and _ social 
services, as well as public health 
supervision. 


Home TB Care Boon 
To Low-Budget Lands 


ample 
care of 


without 
home 


For countries 
means, ambulatory 
tuberculosis patients, instead of hos- 
pital treatment, has opened up new 
horizons, stated Dr. Donato G. Alar- 
cén, chief of the campaign against 
tuberculosis, Ministry of Health and 
Welfare, Mexico. 

Together with modern medication, 
this therapy allows such countries to 
undertake broad campaigns against 
tuberculosis without dependence 


upon reiated social and economic 
factors. Mexico’s mortality rate 
from tuberculosis, he said, has 


dropped from 69 per 100,000 popula- 
tion in 1930 to 38. 

Describing the antituberculosis 
campaign in Acapulco (population, 
50,000) as a low-cost pilot project, 
Alareén reviewed results of 2 years’ 
work there: 1,025 cases of active 
tuberculosis were discovered; 57.3 
percent of school children 6 to 12 
years old were found to have posi- 
tive tuberculin reactions ; and during 
the first year of the campaign, nega- 
tive concentration smears were ob- 
tained for 70 percent of tuberculosis 
cases. 

In the opinion of Alareén and Dr. 
Salvador Roquet Perez, secretary of 
the Ministry’s campaign against tu- 
berculosis, consistent recovery of 
tuberculosis patients depends more 
on their economic status, education, 
and attitude toward the disease than 
on hospital facilities. They at- 
tributed to social and economic fac- 
tors the fact that in a previous study 
65 percent of the ambulatory pa- 
tients who received thoracoplasty 
and pneumothorax were classified as 
arrested and later cured. These re- 
sults compared favorably with re- 
sults for long-hospitalized patients 
elsewhere. 

Although home ambulatory treat- 
ment for tuberculosis las been en- 


dorsed, there is still a hospital short- 
age in Mexico. They concluded with 
details of Mexico’s plans for expan- 
sion of tuberculosis hospital space in 
Mexico City, San Fernando, Monter- 
rey, Tampico, and Xaltianguis. 


Bovine TB Hazard 
Still Looms 


Although tuberculosis in cattle 
has been reduced to 0.156 percent in 
the United States, dangerous foci 
of the infection remain. Dr. Donald 
Miller, veterinarian in charge, 
Animal Disease Eradication Divi- 
sion, Agricultural Research Service, 
U. S. Department of Agriculture, 
Phoenix, Ariz., stated that, during 
fiscal year 1957, 28.9 percent of 
-attle reacting to the tuberculin test 
showed gross lesions. 


Eradication in Border States 


In discussing eradication of the 
disease on the border, he described 
as essential the vigorous tracing by 
epidemiological means of herds of 
origin when infection is found post- 
mortem at regular kill in a packing 
house. For example, the recent 
tracing of the source of such a 
lesion in Texas ended in finding 40 
reactors in a herd of 139. 

During fiscal year 1957, 
had 611 reactors of which 22.8 per- 
cent showed gross lesions. In New 
Mexico, with a consistently low 
level of infection, reaccreditation 
will be tried for 6 years instead of 
the usual 3. Miller explained that 
reaccreditation may be given when 
infection is under one-half of 1 per- 
cent of area cattle tested. Arizona 
also has low incidence, due, in his 


Texas 


opinion, to such measures as testing 
all dairy and purebred cattle and 
20 percent of all pastured beef cattle 
every 3 years. 

For California, faced with 
specific reactions in certain herds 
and areas, Federal and State offi- 
cials have developed trial testing 
procedures using intradermic tests 
with mammalian and avian tuber- 
culins and johnin; cervical, caudal, 
and ophthalmic tests; and careful 
epidemiological studies and complete 
postmortems. 
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National Figures 


Nationally, fiscal 1957 was 
the third straight year with a slight 
infection rise, Miller said. Among 
8,976,409 tuberculin-tested cattle in- 

Of 14,- 
319 


were 


year 


fection appeared in 13,974. 
054 


casses, or 2.5 percent, 


reactors slaughtered, ear- 
con- 
demned. 

Miller the lack of 
veterinary personnel in eradication 
“This is no time for the 
health and 
cattle growers to leave the field be- 
cause we have a comfortable lead” 
According to Miller, if we 


alluded to 


programs. 


veterinarians, officials, 


he said. 
slacken in eradicating bovine tuber- 
culosis, the progress of 10 years will 


be erased. 
A Look Backward 


Roughly 10 percent of tuberculosis 
in humans is of bovine origin, ac- 
cording to a study cited by Dr. Rob- 
ert D. Courter, assistant chief, Vet- 
erinary Public Health Section, Com- 
Public 


in areas with 


municable Disease Center, 
Hlealth But 


heavily infected herds the percent- 


Service. 


age is as high as 50. 

About 378 million tuberculin tests 
have been made in cattle since the 
program’s inception 40 years ago. 
Then, the program’s harm to agricul- 
ture was prophesied, and the com- 
municability of bovine tuberculosis 
In fact, Koch, 


discoverer of the tubercie bacillus, 


to humans doubted. 


was unconvinced of the need for pro- 
tection against consumption of food 
from infected cattle. 

Since antiquity, Courter related, 
toward the disease 


man’s attitude 


has fluctuated between abhorrence 
and indifference. Eighteenth cen- 
tury laws levied drastic penalties, 


including exile, on those who sold 


meat of tuberculous cattle. Tuber- 


culosis was then believed identical 
with syphilis, but when it was un- 
derstood that the two diseases were 
the 


meat faded. 


not same, aversions to such 
In the nineteenth century, he con- 
the 


of tuberculosis was recognized, Ger- 


tinued, when infectious nature 


man veterinarians advised farmers 
to dispose of tuberculous animals 
cook before feeding 


and to milk 
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young animals, presaging pasteuriza- 
tion decades later. 

The effects of pasteurization and 
the reduction in bovine tuberculosis 
in the United States elude 
evaluation, in Courter’s opinion. A 
commonly used index of progress in 
eradicating the disease is the fall in 
deaths from extrapulmonary forms 


of tuberculosis in humans. Since the 


drop in mortality from the _ pul- 
monary form has paralleled that 
from the extrapulmonary, he feels 


that such an index fails to consider 
effects of improved social and eco- 
nomic conditions and control meas- 
ures among humans. 


Four Polio Vaccine Doses 
Recommended in Mexico 


Based on field observations, mod- 
ification of the standard 
plan for administering poliomyelitis 
vaccine was for 
Mexico by Dr. Carlos Calderén, Dr. 


dosage 


use in 


suggested 


Carlos Ortiz Mariotte, Dr. Adan 
Ornelas Hernandez, and Dr. Louis 
Gutferrez Villegas of the Mexican 


Ministry of Health and Welfare. 

In a program administering Salk- 
type vaccine, which was carried out 
by the Ministry from October 1956 
to December 1957 on about 221,000 
children aged 6 months to 3 years. 
than half of the 
poliomyelitis cases among those in- 


more observed 


jected had onset from 1 to 8 months 
This led to 
the proposal that a dose be added 
from 1 to 3 after the 
ond, and that the reactivation dose 
be given 7 months later. 

the attack 


after the second dose. 


months sec- 


They found that rate 


for those not immunized was at 
least 3 times higher than for chil- 
vaccinated; and among those 
the attack 
higher, the fewer doses received. 

that 
taken 
from old. 


only 10 percent of those from chil- 


dren 
immunized, rate was 
observation 
blood 


under 5 


Another was 
150 


children 


among specimens 


years 
dren having 3 
One-third from 


doses were without 


antibodies. those 


not immunized showed antibodies, 


having titrations of 


These results sug- 


one-fourth 


1:64 or more. 


easy 





gest that the vaccine stimulates an- 
tibody formation. 
The vaccine, they 
made in Mexico using 2 parts, in- 
stead of 1, of type 1 strain, isolated 
in practically all cases of acute 
poliomyelitis in Mexico. Instead of 
Salk strains, those attenuated by 
Sabin are used. Studies carried out 
on about 5,000 children in 8 districts 
of high prevalence in 1956 and 1957 
had already indicated the children’s 
tolerance to the vaccine as well as 
Further 


explained, is 


its effectiveness. studies 


are recommended to test vaccine 
made in Mexico from strains used 
by Salk, they said. 
Study Burial of Refuse 
As Curb on Flies 

Whether prompt burial  effec- 
tively inhibits fly emergence from 


refuse, which during collection in 
warm weather already abounds in fl) 
eggs and larvae, was the subject of 
the bureau 


State 


earried out by 
of vector control, California 
Department of Public Health. 

Ralph J. Black, senior vector con- 
trol specialist with the department, 
reported that laboratory tests dur- 
ing the summer of 1955 showed that 


studies 


fly emergence was prevented if the 
near the 
optimum moisture content, in layers 


soil was compacted at or 


varying from 15g inches to 24 
inches deep. Houseflies emerged 
through 60 inches of uncompacted 
earth. 

Conclusions from these and sub- 


sequent field tests underlined as es- 
sential factors that 
compacted, adequate range of 
equipment 


soil can be 
soil 
moisture, suitable for 
compacting, and 
thickness of cover. 
nearly pure clay, silt, and crushed 
rock do not enough 
to prevent 
Field 
adequate if a 


adequate enough 


Generally, sand, 


compact well 
fly emergence, he said. 
content of soil is 
solid clod 


formed by hand squeezing. 


moisture 
can be 
A bull- 
dozer was suitable for soil compac- 
tion with repeated tracking over the 
When applying the 
earth cover, tractor operators must 


cover material. 


compact side slopes as well as the 
top cover to prevent fly emergence. 
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He estimates that, under field con- 
ditions, a 6-inch layer of compacted 
earth cover . should prevent fly 
emergence. 

Fly emergency traps can be used 
to determine the required thickness 
of cover and the amount of com- 
pactive effort necessary for local 
conditions. When the covering soil 
is not compacted, he said, flies can 
be reduced by quickly covering the 
refuse with a thin cover of soil to 
prevent more fly oviposition. 


Reporting Aids Suggested 
In Diarrhea Seminar 


Morbidity data on diarrheal dis- 
ease, not officially reportable, can be 
gleaned from sampling surveys or 
from the evaluation of requests for 
services received by public health 
nurses, according to a recommenda- 
tion emerging from the seminar on 
diarrheal diseases. 

*articipants stressed that in sec- 
tions with a deficiency of health 
services, family cooperation is par- 
ticularly important, even in report- 
ing deaths. Therefore, health agen- 
cies were urged to convince families 
that their information will produce 
benefits in the form of health serv- 
ices. Since mortality reporting de- 
pends on competent diagnosis, it was 
agreed that improvement must de- 
velop locally. 

Among needs mentioned to circu- 
late and apply laboratory knowledge 
and resources were simplified, stand- 
ardized laboratory methods and kits 
for shipping specimens. 

Piping water into the home, as 
a means of reducing the sources of 
diarrheal disease, is usually the re- 
sponsibility of agencies other than 
the health department. Such 
achievement, it was agreed, would 
result only from combined effort of 
all agencies, with encouragement 
from community organizations and 
active participation by individuals. 

Though the importance of flies as 
vectors is recognized, fly control 
measures, according to the discus- 
sions, are less effective than piping 
water into individual homes. Dur- 
ing peak periods of infection, sup- 
pression of flies should be encour- 
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aged, it was agreed, but with the 
realization that ‘flies are resistant to 
everything but sanitation.” 

Educational efforts were urged to 
explain the advantages of putting 
animal quarters in a separate build- 
ing and to emphasize the ease with 
which food, particularly meat and 
fowl, can be infected during slaugh- 
tering and processing. 

For treating dehydration, the prin- 
cipal cause of death in diarrhea vic- 
tims, the prevailing opinion was that 
the local health agency should train 
suitable persons in simple methods. 
The chosen personnel, who must be 
acceptable to the families, sh«uld 
evaluate the adequacy of treatment 
facilities in the home and inform 
the mother of procedures to be used. 
The success of treatment hinges on 
how well the mother has been taught 
to recognize dehydration and on how 
promptly the treatment starts. 

Turning to the financing and co- 
ordination of efforts by border com- 
munities, the participants advised 
cooperation by adjacent communities 
in defining joint problems, sharing 
observations and methods, and 
standardizing procedures. Commu- 
nities can then either persuade 
higher-level agencies to take action, 
or they can rely on local resources. 
In many communities, a_ school 
teacher has been a key person in 
promoting the program, not only 
among pupils but also among fam- 
ilies and local authorities. 


Diarrhea Incidence Highest 
in Mexican Uplands 


Mexico’s highlands, in spite of 
their temperate or cold climate, have 
more diarrhea than other sectors 
when similar adverse environmental 
or social factors are present. This 
was one of the findings from field 
studies mentioned by Dr. Manuel E. 
Pesqueira, Deputy Minister of 
Health and Welfare in Mexico. Less 
diarrhea mortality occurs in tropical 
regions with abundant water and 
food. Attacks in these regions, 
though less frequent, may be more 
violent. 

Although mortality from diarrhea 
in Mexico is decreasing, he empha- 


sized that the rate of 235.2 per 100,- 
0OO persons for 1952-56 is still 
higher than for all other communi- 
cable diseases registered during that 
time. To develop more exact statis- 
tics on the disease, the Ministry is 
contemplating setting up one or more 
areas of careful registry in each 
state. 

In almost all of the Mexican 
states, the government has projects 
for water supply systems, building 
public baths and laundries, improv- 
ing homes, installing latrines, and 
destroying insect-breeding grounds. 
In all such communities, he said, 
health education and maternal and 
child health are stressed. Mothers 
are taught correct baby care and 
feeding and are trained in home 
sanitation, aspects of home econom- 
ics, and home care of sick children, 
including prevention of dehydration 
when diarrhea strikes. 


Mexican VD Health Workers 
Trained in Mobile Units 


In a detailed description of how a 
mobile unit contributes to the Mexi- 
can venereal disease campaign, Dr. 
Alfonso Verduzco Pefafiel, epidemi- 
ologist with the antivenereal cam- 
paign of the Mexican Ministry of 
Health and Welfare, related that the 
unit was first acquired by the Min- 
istry in 1956 both to train personnel 
and to standardize control techniques 
throughout the country. 

In addition to a laboratory for 
technician training and for evaluat- 
ing local laboratory facilities for 
syphilis serodiagnosis, the unit has 
audiovisual units for health educa- 
tion and material for serologic tests, 
treatment, and prophylaxis. 

A teacher of health sciences spe- 
cializing in the program techniques 
and a trained contact interviewer 
comprise the unit’s personnel, he 
said. After presenting the  pro- 
gram’s objectives, methods, organiza- 
tion, and personnel to local officials, 
the team begins fieldwork with pub- 
lic health nurses seeking such train- 
ing. Among the groups tested are 
prostitutes, prisoners, and soldiers. 
The unit supplies the local labora- 
tory with basic equipment and mate- 
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methods. 
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diagnosis and trains the For treatment of prostitutes, the caine with aluminum monostearate 
health personnel in campaign team recommended weekly dosages or 600,000 units of penicillin benza- 
of 300,000 units of penicillin pro- thine every 2 weeks. 


Goals for Community Action Against Alcoholism 


What should the community do about alcoholism? What would 
you like to see in your community 20 years from now? Here are 
some of the things that I think can be attained in the next 20 years, 
if we make use of the things we now know: 

* Citizens who recognize that some people cannot drink in mod- 
eration and that those people cannot be blamed for the conditions 
that made them alcoholic. In other words, an informed public. 

* Police officers who have some knowledge of alcoholism and who 
consider helping alcoholics part of their job as well as protecting the 
rights of others. 

* Courts and laws which recognize that help for the alcoholic is 
far more effective than is punishment. 

* Physicians who are ready, willing, and able to treat the acute 
phases of alcoholism and to use their skills to join with the com- 
munity team that offers help for the chronic aspects of the illness. 

* General hospitals whose beds are as available to acutely intoxi- 
cated patients as they are to diabetics, and nursing staffs who recognize 
that there is more to alcoholism than intoxication. 

* Clergymen who are aware of the spiritual problems faced by 
alcoholics and their families and are ready to use their counseling 
skills to help rather than condemn. 

* Social agencies who offer their help to families where alcoholism 
has intensified normal social problems and who use their skills to 
help the individual alcoholic. 

* Health departments that feel as much responsibility toward 
alcoholism as they do any other public health problem. 

* Employers who recognize the early symptoms of alcoholism in 
employees, and who protect the investment they have made in these 
people, by getting help for them before they jeopardize their jobs. 


—Ravpu W. DANIEL, executive director, Michigan State Board of Alcoholism 
(from a speech given at the Midwest Institute on Alcohol Studies, June 
23-27, 1958). 
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Environmental Factors and Enteric Disease 


OAL MINING communities with di- 

versely housed population groups in east- 
ern Kentucky were the locales of a field study 
to provide basic information for development of 
specific control measures against diarrheal dis- 
eases by determining seasonal and annual 
prevalence of diarrheal diseases among human 
populations of areas differing from one another 
in One or more environmental characteristics, 
identifying contributory factors in diarrheal 
disease in the different communities, and evalu- 
ating levels of sanitation in households and in 
the communities studied. 

The study was conducted by the Communi- 
cable Disease Center of the Public Health Serv- 
ice with the cooperation of the Kentucky State 
Department of Health. During the period of 
study, observers determined diarrheal disease 
morbidity rates, Nhige//a infections in pre- 
schoo] children, and percentage of population 
infected with Ascaris, in 11 communities. 
Marked seasonal trends in reported morbidity 
were recorded, the highest incidence occurring 
during August and September. The ratio of 
“summer” diarrhea to “winter” diarrhea for the 
years 1955 and 1956 was approximately 2 to 
1. Diarrheal disease prevalence increased ear- 
lier in the spring and persisted at a high level 
longer in the fall in areas where sanitation was 
least observed. Severe diarrhea was more fre- 
quently reported from the less sanitary areas. 

Shigella prevalence rates obtained by rectal 
swabbing of preschool children ranged between 
0.7 percent and 10.2 percent in individual study 
areas. The highest prevalence for all study 
populations combined occurred in the 4-year 
age group; in the least sanitary areas children 
were found to be infected at an earlier age, and 
the highest prevalence was in the 2-year age 
group. Variations in Shigella prevalence did 
not correspond to seasonal variations in re- 
ported diarrheal morbidity. Shigellosis was 
responsible for the majority of acute diarrheal 
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disease experiences observed in areas lacking 
sanitation, but was not a primary cause in the 
best sanitated area. Sa/monella and the entero- 
pathogenic Escherichia coli evidently did not 
contribute substantially to diarrheal disease 
morbidity reported in the study areas. 

One of every four of the 2,798 individuals 
of all ages examined had stools positive for 


Ascaris lumbricoides. In the particular region 
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The accompanying summary covers the 
principal findings presented in Public Health 
Monograph No. 54, published concurrently 
with this issue of Public Health Reports. The 
authors are with the Communicable Disease 
Center, Public Health Service, Atlanta, Ga., 
and the Hammond City Health Department, 
Hammond, Ind. 

Readers wishing the data in full may pur- 
chase copies of the monograph from the Super- 
intendent of Documents, Government Printing 
Office, Washington 25, D. C. A limited 
number of free copies are available on specific 
request to the Public Health Service. Copies 
will be found also in the libraries of profes- 
sional schools and of the major universities 
and in selected public libraries. 


Schliessmann, D. J., Atchley, F. O., Wilcomb, 
M. J., Jr., and Welch, S. F.: Relation of 
environmental factors to the occurrence of 
enteric diseases in areas of eastern Ken- 
tucky. Public Health Monograph No. 54 
(PHS Pub. No. 591). 35 pages; illustrated. 
U. S. Government Printing Office, Washing- 
ton, D. C., 1958. Price 30 cents 











1141 








studied, Ascaris infection rates were found to be 
at least as suitable an index of enteric disease 
prevalence and of environmental sanitation as 
Shigella infection rates. In the group 2 to 12 
years of age, Ascaris infection rates ranged 
from 12 to 70 percent among the study popu- 
lations. Rates of 7richuris trichiura approx- 
imated those of roundworm, although the whip- 
worm infections, as judged by egg counts, were 
almost invariably much lighter. Strongyloides 
stercoralis infections were occasionally recorded 
and hookworm infections were rare. Preva- 
lence of Entamoeba histolytica did not exceed 
3.5 percent ; Giardia lamblia and the remaining 
intestinal protozoa recorded prevailed at rates 
corresponding to ranges reported elsewhere in 
the United States. 

Comparatively low levels of fly abundance, 
including houseflies, were evident in the areas 
under study. While it may logically be as- 
sumed that flies as mechanical vectors contrib- 
uted to the reported morbidity rates and SAi- 
gella prevalence, the level of fly-transmitted 
diarrhea during the period of study was too low 
to be measured by the indexes available. Simi- 
lar conclusions were reached with respect to 
studies of the role of water in enteric disease 
transmission. With the exception of one public 
supply and a very few properly constructed 
drilled wells, water sources in use by the study 
populations were subject to possible fecal con- 
tamination and may have been responsible for 
some cases of diarrheal disease. There were, 
however, no instances in which water quality 
could be implicated in localized outbreaks or 
correlated with seasonal differences in morbid- 
ity rates or Shigella prevalence. 

Lowest rates of reported diarrheal disease, 
Shigella-positive cultures, and Ascaris-positive 
stools were recorded among study families 
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served by complete community sanitary facili- 
ties; markedly higher rates of all three enteric 
disease indexes were experienced by households 
served by some but not all public sanitary serv- 
ices; and the highest levels of the three indexes 
were reported from populations living where 
community sanitary facilities were entirely 
lacking. Individuals living in homes provided 
with inside piped water and privy excreta dis- 
posal experienced approximately twice the 
diarrhea, twice the Shigella prevalence, and 
four times the Ascar/s prevalence experienced 
by individuals using inside piped water and 
flush toilets. Where water was not piped in- 
side the house, persons having access to water 
on the premises experienced approximately a 
third less diarrhea than individuals obtaining 
water away from the premises. Where the 
water source was outside the dwelling unit, 
Shigella prevalence and Ascaris infection rates 
were comparable regardless of the location of 
the water source in relation to the premises. 

Of several socioeconomic factors analyzed for 
possible influence upon enteric disease rates, 
only crowding, family size, and education of 
the mother appeared to affect rates appreciably. 
High person-per-room ratios, large families, 
and low educational levels of the mother all 
generally accompanied high Ascaris and Shi- 
gella prevalence. The combined effect of these 
factors on observed prevalence of diarrheal dis- 
ease was not, however, as great as the lack of 
adequate sanitary facilities. 

Results of these studies strongly support the 
premise that incidence of acute infectious diar- 
rheal disease may be significantly reduced 
through selective modification of specific en- 
vironmental factors within communities with- 
out regard to etiological or sociological 
differences. 
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Calculating Home 


Range and Density 


of Small Mammals 


WO interrelated aspects of animal popu- 

lation ecology are considered in this mono- 
graph. First, a mathematical formulation 
describes how individual animals use the space 
radiating from their homes. This space is 
designated as home range. Second, from this 
formulation, mathematical formulations are 
developed for estimating density by the use of 
capture data. 

The probability of recording an animal per 
unit of area about its home or center of activ- 
ity is adequately described by the bivariate 
normal distribution function. The farther a 
locality is from the center of an animal’s acti- 
vity, the less likelihood there is that the animal 
will be observed there. 

In estimating density, it is customary to use 
some sampling device which has a discrete lo- 
cation in space. Obviously, some animals will 
live close to this device and others farther 
away. Where the use of space is describable by 
the bivariate normal distribution function, 
those animals living close to the sampling de- 
vice will have a higher probability of being 
sampled than will those living farther away. 
With this insight into home range, it is possible 
to arrive at reliable estimates of density from 
a sequence of samples representing portions of 
the population removed. 

Although the data in this monograph concern 
certain mice and other small mammals, appli- 
cation of the formulations presented can lead 
to much more precise information than is now 
available on the role of mammals in the epi- 
demiology of diseases for which they serve as 
reservoir hosts. 

The formulations concerning home range are 
of particular relevance in the study of animal 
behavior and population dynamics. They pro- 
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vide a basis for understanding the phenomenon 
of territoriality as well as a basis for measuring 
contact rate among members of an animal 
population. 





No. 55 








The accompanying summary covers the 
principal findings presented in Public Health 
Monograph No. 55, published concurrently 
with this issue of Public Health Reports. The 
senior author is with the National Institute of 
Mental Health, National Institutes of Health, 
Public Health Service, Bethesda, Md.; the 
junior author is with the Eastern Pennsylvania 
Psychiatric Institute, Philadelphia, Pa. 

Readers wishing the data in full may pur- 
chase copies of the monograph from the Super- 
intendent of Documents, Government Printing 
Office, Washington 25, D. C. A limited 
number of free copies are available to official 
agencies and others directly concerned on 
specific request to the Public Health Service. 
Copies will be found also in the libraries of 
professional schools and of the major univer- 
sities and in selected public libraries. 


Calhoun, John B., and Casby, James U.: 
Calculation of home range and density of 
small mammals. Public Health Mono- 
graph No. 55 (PHS Pub. No. 592). 24 pages. 
U. S. Government Printing Office, Washing- 
ton, D. C., 1958. Price 25 cents. 
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of Trends in Public Health 


“How To Be a Nursing Aide in a 
Nursing Home,’ a manual produced 
by the Public Health and 
the American Nursing Home Asso- 
ciation, will be used by the Army 
as a text for inservice education in 


Service 


hospitals. 
« » 

Improvement in sanitation of food 
operated by the blind re 
sulted from recent Public Health 
Service inspections in Federal build- 


stands 


ings in Denver, Colo. 

Responding to a specific request by 
the Administra- 
tion, the inspectors found that sand- 
wiches with perishable fillings were 
not properly refrigerated. 
Mechanically refrigerated display 
cases were promptly procured by the 
Colorado Division of Rehabilitation 
for the Blind. By this action, blind 
operators have increased the number 
and variety of perishable products 
offered for sale, with a consequent 


General Services 


being 


improvement in sales. 
« » 

A survey by the North Carolina 
Industrial Commission unearthed 
the fact that, 24-month 
period, 75 percent of the accidents 
happened to workers who had not 
eaten breakfast. The largest 
ber of injuries occurred at 10 a. m. 


over a 


num- 


« » 

Portable kerosene heaters are pro- 
hibited at farm labor camps in New 
York State by an amendment to the 
State Sanitary Code. Approximate- 
ly 35,000 who 
more than 1,060 farm labor camps 
in the State will be 
affected. 

Applicants for permits to operate 
camps will have to apply at least 30 
days prior to the first day of opera- 


migrants work in 


each year 
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tion, rather than 15 days as at pres- 


ent, according to another amend- 
ment. 
Other amendments require hot 


and cold water at all bathing facili- 
ties of camps having a capacity of 
more than 25 people; heating facili- 
ties at occupied between 
October 1 and May 1; fire-resistant 
construction of new dwelling units 


camps 


housing 3 or more families or 15 or 
more persons; a minimum sleeping 
area of 40 square feet per person; 
and screens on all windows and ex- 
terior openings of living quarters. 
Some of these changes are effec- 


+) 


tive in 1959, others not until 1962. 
« » 

In Columbus, Ohio, the editors of 
the Ohio State Department of 
Health’s monthly magazine left the 
beaten trail in September 1957 to 
produce an issue composed entirely 
of letters of inquiry from the public 
and these letters by 
members of the health department's 
staff. 


answers to 


« » 


With the aid of Hill-Burton funds, 
some States are allocating 36 per- 
cent of all new beds to chronic fa- 
cilities, including nursing homes. 

« » 

Getting On—Safely, a recent 12- 
page publication of the National 
Safety Council, emphasizes special 
aids and 
practices which can be used to pre- 


environmental personal 


vent those types of accidents to 
which persons in the over-65 year 
bracket 


ceptible. 


age are particularly sus- 
The pamphlet is directed to the 
person. A separate insert 
sheet, When An Elderly Person 
Lives With You, offers suggestions 


older 





has the 
eare of an 


adult who 


the 


to the 
responsibility 


younger 

for 

elderly person. 
Single sample copies are available, 


without charge, from the National 
Safety Council. 
« » 
Permits from the New York De- 


partment of Public Works are now 
required that dis- 
charge industrial wastes into sewers 
to sewage disposal or 
Alcohols, 


copper 


for industries 
which lead 
pollution control plants. 
iodine, 


antibiotics, arsenic, 


and copper salts, fluorine, formalde- 


hydes, mercury, silver and silver 
compounds, zine compounds, and 
such agents as nitrates and sul- 


phides may be discharged into the 
sewer system only when diluted by 
other sewage to meet set standards. 
Eventually, fees will be charged for 


treatment of commercial wastes. 


« » 


Pamphlets entitled “Problems in 
Intercultural Health Pregrams,” by 


George M. Foster, “Social Status 
and Public Health,” by Ozzie’ G. 


Simmons, and “Effects of Social and 
Systems in Reactions to 
William Caudiil, were 
published by the Social Science Re- 
search Yoru, N. &., 
during the spring of 1958. 

The Committee on Preventive 
Medicine and Social Science Re- 
appointed by the council, 
the publication of 
these pamphlets. Harold F. Dorn 
and H. van Zile Hyde of the Public 
Health Service were members of the 


Cultural 
Stress,” by 


Council, New 


search, 
commissioned 


committee. 
« » 


Aruba, a Caribbean island, has in- 
stalled a $10 million steam distilla- 
tion plant to derive fresh water from 
the sea. The plant extracts 2,700,- 
000 gallons daily at a cost of about 
$1.50 per 1,000 gallons. (Domestic 
water usually costs 10 to 25 cents 
per 1,000 gallons.) 

« » 

“Water Fluoridation: Facts Not 
Myths” and “Cell Examination— 
New Hope In Cancer,” Public Af- 
fairs Pamphlets Nos. 251 and 252, 
have been published by the Public 
Affairs Committee in New York 
City. 


Public Health Reports 














publications 





Selected Materials on Staphylococcal 
Disease. PHS Publication No. 627; 
1958 ; 237 pages ; $1.25. 

Selected reprints of articles from 
medical information on 
teaching aids, list of additional read- 


journals, 


ings, locations of phage typing cen- 
ters, and recommendations of several 
professional associations 


for 


are pro- 


vided instructors, physicians, 
nurses, and laboratory personnel. 
This book 


a refresher document or for orienta- 


may be used either as 
tion. 


PHS 


1958; 


Accidental Injury Statistics. 
Publication (unnumbered): 
61 pages. 

Salient facts about injuries and 
deaths from accidents in the United 
States are presented in a series of 
charts and tables prepared for health 
departments and agencies concerned 
with accident prevention. 

The report is divided into sections 
dealing specifically with incidence of 
nonfatal injuries, leading causes of 
death, accidental 
over a 50-year period, types of ac- 
cidents, relationship of accidents to 
marital status, and place of resi- 


trends in deaths 


dence. 

National Heaith Survey data col- 
lected in sample household inter- 
views, figures provided by the 
National Office of Vital Statistics, 
and information contained in several 


selected studies of accidental in- 
juries are included. 
Statistical Summary of Sewage 


Works in the United States. PHS 
Publication No. 609; 1958; by John 
R. Thoman and Kenneth H. Jenkins; 
40 pages ; 20 cents. 

Based on the 1957 Inventory of 


Municipal and Industrial Wastes 
Facilities, this report summarizes 
and analyzes data on community 


sewage disposal works in the United 
States. 

Comprehensive data for all phases 
of sewage collection and treatment 
are tabulated according to States, 
population size groups, and major 
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drainage basins. Detailed analyti- 


cal tables are given and comparisons 


are made with appropriate prior 
information. 
This report provides the back- 


ground information for use in con- 
junction with PHS Publication No. 
619, Municipal Treatment 
Needs. 


Sewage 


Indians on Federal Reservations in 
the United States. A digest. Bil- 
lings Area. PHS Publication No. 
615, part 2; 1958; 

Brief information 
the eight Federal Indian 
tions in Montana and Wyoming is 


7 pages. 
each of 
Reserva- 


about 


contained in this digest. 


The population groups, their 
homes, education, and income, and 


their health status and services are 
discussed. Included de- 
scription of the location, ownership, 
and topography of the reservation 
land. 


also is a 


Physicians’ Handbook on Death and 
Birth Registration. PHS Publica- 
tion No. 593; 1958; 11th edition; 38 
pages; 20 cents. 

A minor revision of a publication 
issued in 1949, this booklet contains 
facts which the practicing or pro- 
spective physician should know con- 
cerning birth, death, and fetal death 
registration requirements and pro- 
cedures. Selected references are 
presented and vital statistics offi- 
ces listed alphabetically by State or 
Territory. 


Using Your Community’s Health 
Resources. Department of Agricul- 
ture Rural Research Leaflet No. 5; 
1958. 

Steps aimed at improving use of 
available health services to meet 
rural community health problems are 
listed in this leaflet, prepared 
jointly by the Department of Agri- 
culture and the Public Health Serv- 
ice. Suggestions include a study of 
the local situation, closer cooperation 
between local private and pubiic 
groups, assessment of present health 


facilities, and a communitywide 
campaign to promote better health. 

Written in nontechnical language, 
the leaflet should be useful to pub- 
lic administrators, 


county 


civic leaders, 


agents, farm organizations, 


and clubs. Copies may be obtained 


from the Publications Office, Agri 
cultural Marketing Service, U. 8. 
Department of Agriculture, Wash- 


ington 25, D.C. 


Good Water Makes Good Neighbors. 


PHS Publication No. 626; 1958; 7 
pades. 
This pamphlet was designed to 


alert women’s clubs to the urgency 
of the Nation’s water pollution prob- 
lem. It provides a brief outline of 
the situation, suggestions for action 
and discussion 


by women’s clubs, 


topics. 


Published Sci: tific Papers of the 
National Institutes of Health, 1957. 
PHS No. 618 (Public 
Health Bibliography Series No. 23); 
114 pages. 


Publication 


Papers presenting original work 
of scientists at the National Insti- 


tutes of Health, Public Health Serv- 
ice, published during 1957 are listed 


in this bibliography. ‘Titles are ar- 


ranged by institute, division, and 
laboratory to which the senior 


author was attached when the work 
Was done. 

An author index shows the extent 
of multidisciplinary approach to re- 
search problems and reflects the con- 
tribution of all 
each unit. 


authors as well as 





This section carries announcements of 
new publications prepared by the Pub- 
lic Health Service and of selected publica- 
tions prepared with Federal support. 

Unless otherwise indicated, publications 
for which prices are quoted are for sale 
by the Superintendent of Documents, U. S. 
Government Printing Office, Washington 
25, D. C. Orders should be accompanied 
by cash, check, or money order and should 
fully identify the publication. Public 
Health Service publications which do not 
carry price quotations, as well as single 
sample copies of those for which prices 
are shown, can be obtained without 
charge from the Public Inquiries Branch, 
Office of information, Public Health 
Service, Washington 25, D. C. 

The Public Health Service does not sup- 
ply publications other than its own. 
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ECHOES ‘om Dublic Heatth Reports 


TULAREMIA Francis 1921.' 
I. THE OCCURRENCE OF TULAREMIA IN NATURE AS A DISEASE OF MAN. | 







By EpWarpD FRANCIS, Surgeon, United States Public Health Service. 


Tularemia is a specific infectious disease due to Bacterium tularense 
and is transmitted from rodents to man by the bite of an infected 
blood-sucking insect or by the handling and dissection of infected 
rodents by market men? or laboratory workers.* 

As observed in Utah in the months of June, July, and August, the 
disease is initiated by the bite of an insect, most probably the blood- 
sucking horsefly, Chrysops discalis, which previously has bitten a ..3o”\ 
jack rabbit infected with Bacterium tularense. Following the fly bitg>” 
on some exposed surtace of the body (neck, face, hands, or legs” 
onset is sudden, with pains and fever; the patient is prosty» 
is confined to bed; the lymph glands which drain the.” 
come tender, inflamed, and swollen, and commg»* 
quiring incision. The fever is of a septic typo” 
six weeks, and convalescence is slow. - 

Probably two dozen cases occur” 
each of the years 1917, 1918, 19” 
to have terminated fatally» 
chief interest in tularg” 
ability which accp~” 
takes the fag» 
three ny” 



























































JULY 29, 1921, pp. 1731-1738 


Dr. Edward Francis figured prominently in identifying tularemia as a disease 
of man and in delineating the method of transmission in nature. 
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1958 INDEX 


Public Health Reports 


Volume 73, January—December 


and 


Public Health Monographs 


Numbers 51-55 


HIS INDEX to Public Health Reports and Public Health Mono- 
graphs is divided into a subject index and an author index. 

The subject index carries one or more entries for each item published. 
In addition to the subject headings, categorical headings include ANn- 
NOUNCEMENTS (ORGANIZATIONS, PERSONNEL, and SCHOOLS), CONFER- 
ENCE REPORTS, DEATHS, FILMS AND FILMOGRAPHS, FRONTISPIECES, LEGAL 
NOTES, MONOGRAPHS, PUBLICATIONS, and TRAINING COURSES. 

Public Health Monographs published concurrently with Public Health 
Reports in 1958 are listed in numerical order under the category head- 
ing MONOGRAPHS. The monograph summaries appearing in the journal 
are indexed under appropriate subject headings. 

One asterisk before the page number indicates an original, signed 
article. The sign of two asterisks, used only in the author index, indi- 
cates a monograph. Entries without any symbol may refer to sum- 
maries or briefs of papers presented at conferences, narrative confer- 
ence reports, statements or reports of committees, short reports without 
authors, or similar items. 

Illustrative material on the inside of the front cover of each issue is 
indexed by month under the heading FRONTISPIECES. It is recom- 
mended that the covers be included in a bound volume. 

An annual list of Public Health Service publications may be obtained 
from the Public Inquiries Branch, Office of Information. 
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Subject Index 


ACCIDENTS 
automobile, injury caused by ejection, sta- 
tistics and prevention__ Se ee 
home, helping housewives prevent_ 
activities of health 


home, prevention de- 


NII iccishiisdie. sss dnaligicpi satan aaiainiiieainaiaes 
home, prevention program, San Jose, Calif__ 
home safety program based on reporting of 
accident hazards____-___-~~- Sines ena 
industrial, decreases in last 15 years______ 
injury estimates, July-December 1957, U. 8. 
National Health Survey_— : 
in transportation, incidence, causative fac- 
tors, control ____-—_~_ ee Se : 
motor vehicle, prevention, epidemiological 
approach by health departments_ aaa ke 
prevention aided by sanitation experts : 
ADENOMATOSIS 
pulmonary, in sheep_-_ ahi acanacaecial 
ADMINISTRATION 
appraising PHS scientists and their jobs__ 
business methods urged for health depart- 


progress : - Se ere 
cooperation between university department 
of pediatrics and State health agency___ 


city and county health departments_____ 
goals and achievements in public health___ 
guidelines for health administrator________ 
interdepartmental approach to health ______ 
planning programs to meet new problems__ 
problems created by conflict of interests___ 

AGED AND AGING 

age differences in acquisition and extinction 

of conditioned eyelid responses 
aging and longevity studies in special rat 


colony : iain 
availability of older people for employment 
(summary, Public Health Monogr. No. 
__) gn en ae ae rN Re ge ce ee 
changes in body composition with age_____ 


ence Research Committee, International 
Association of Gerontology____---_-----~ 
evaluation and treatment of older persons 
in need of psychiatric care 


*Original article. 
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Excerpta Medica announced___--------~-~ 
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stitutes of Health, PHS, abstracts______ 
health education clabs..._................ 
health needs and opinions of older adults__ 
retirement, longitudinal study at Cornell 
University . eat mana 


sociological aspects of aging _____~_ 


statistics on members 65 years and over, 
Health Insurance Plan of Greater New 
York Pe PR ON Re PET RN Ree 


studies of aging in insects 
AIR POLLUTION 

control, progress report_ 

measuring effects on health_______________ 

medical research on, review of progress 


national conference announced___-__- ——= 


present problems ; ace 
radioactive particles in atmosphere, Cincin- 
I 
symposium, Wagner College, N. Y., sixth 
IE nin ckidlcesktencarnshdecmmtdeaiaccs sates Z ~ 


ALCOHOLISM 
goals for community action to combat_ _ 
AMEBIASIS 
attempted 
mental institution_____- 
ANIMAL DISEASES 
see also name of disease 
end Biologics! warftare..................... 
and human health, conference report 
ANNOUNCEMENTS, ORGANIZATIONS 
Biophysical Society, 1st national meeting, 
SE ee ees 
Board of Scientific Counselors, NIH__----- 
Division of General Medical Sciences, NIH_ 
Division of Radiological Health, PHS _---~- 
National Advisory Committee on Radiation, 


control by mass therapy in a 


National Health Survey Advisory Commit- 
a ee Se nee 
National Library of Medicine, receives re- 
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ANNOUNCEMENTS, PERSONNEL 
Adkins, Bertha Sheppard, named Under 
Secretary of Health, Education, and Wel- 
fare 
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ANNOUNCEMENTS, PERSONNEL 
Cutler, John C., named Assistant Surgeon 
General (Program Operations), PHS __-- 
DeLien, Horace, appointed chief, Division 

of International Health, PHS __-------- 
Flemming, Arthur S., appointed Secretary, 


| ea Ea NL ee ene 
Folsom, Marion B., resigned as Secretary, 
ae ane ea 


Haldeman, Jack C., appointed chief, Divi- 
sion of Hospital and Medical Facilities, 


ees a anaes ea cameo 
Hanson, Harry G., named Assistant Surgeon 
IN ainiessecceces ma wth 


Hyde, H. van Zile, appointed Assistant to 
Surgeon General for International Health, 


chief, Bureau of Medical Services, PHS__ 
Lowry, James V., new chief, Bureau of 
Megieal Gervaices, Fire...............«. 
Mattison, Berwyn F., appointed APHA ex- 
ecutive secretary__ 
Pan American Sanitary Bureau appoint- 


I iki eeeesnomnuiennn aaieiaieababadals 
Perrott, George St.J., retires as chief, Di- 
vision of Public Health Methods, PHS _- 
PHR Board of Editors, new members__ 
Pond, M. Allen, named Assistant Surgeon 
General — 
regional medical directors reassigned______ 
Shaw, James R., promoted to Assistant Sur- 
geon General 
ANNOUNCEMENTS, SCHOOLS 
air pollution symposium, sixth annual, 
I ils Oe cates seceenistnsndetisdcbiantins 
health law center established, University of 
Pittsburgh Graduate School of Public 
I cal arent hdcndoeibicecaihaskiicaicessieisiandesics ak ecstamicealitele 
new environmental hygiene division, Har- 
vard University School of Public Health_ 
new industrial health department, Univer- 
sity of Michigan School of Public Health_ 
ANTHRAX 
in man, world incidence____.....__-_-- ae 
ANTIBIOTICS see Drugs 
ANTIBODIES 
fluorescent antibody techniques__— ~~ —- ae 
ANTS 
imported fire ant (Solenopsis saevissima 
richteri Forel), effect on humans and con- 


ARMED FORCES 
durations of illness among Air Force per- 
ee 


influenza control activities___ 
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ARTERIOSCLEROSIS 
guide for avoiding, announcement 
relation of diet to atherosclerosis______- 
ARTHRITIS 
rheumatoid, in man, compared with arthri- 
tis in swine... _-- cae uenaciadeiaaio 
ARTHROPODS 


as vectors of encephalitis 


BACTERIOPHAGE 
variation in three staphylococeal typing 
phages Pe AE Ne eS NN 
BATS 
in transmission of histoplasmosis_ 
BIOLOGICAL WARFARE 
eee 
BIRTH RATE 
short-range projections, 1956-65, two se- 
ee sesahcecheiliacilas ticiaceaadd ahaeltii es ential 
BLASTOMYCOSIS 
reactivity to blastomycin and histoplasmin 
skin tests, relation to CF tests, 2-year 
followup survey__. <= 
BODY COMPOSITION 
changes with age___ 
BONES 
excessive fluoride in water and bone chemis- 
try, comparison of two cases________ 
fluoride deposition in human bones after 
prolonged ingestion of fluoride in drink- 


prolonged ingestion of fluoride in drink- 
ES ee a a ee ee a ee 
BRAIN TUMORS 
possible relation to environment______ 
BRUCELLOSIS 
in cattle, effect of eradication on incidence 
of human cases, Minnesota 
oe vestechn. ncn Se et ae OA 
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CANCER 
anticancer agents tested as surgery adju- 
a daniittinieeiiniantiden pentane 
anticancer compounds, potential__ 
cervical, epidemiological aspects wate 
cervical, incidence related to ethnic group 
cervical, use of cytological facilities__ 
chemotherapy aided by national program __ 
CAT SCRATCH FEVER 
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CELLS 
changes in, with age 
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CEREBROVASCULAR DISEASE 

new Classification announced_- 
CHEMICALS 

sce also Drugs ; Food additives 

waste disposal in deep wells = — 
CHILD HEALTH 


see also Infants 


among Navajos__- a 
of school children, 


audiometric testing 
ESE Ee ee eee ey eect 
behavior of children measured epidemio- 
I ie dratencecniticnenraseiaienss 
cooperation between university department 
of pediatrics and State health agency__-_- 
early prosthetics advocated for child ampu- 


tees 
lead poisoning in children, pica as cause in 


I od cetacean 
new hemadsorption viruses found in chil- 
dren with respiratory diseases______---- 
study of well-child conferences, Minneapo- 
BN aden seideachcpetsaneasttian aera eidiiiaiatesheascsieamiiien 
surveys of needs in Northeast Health Dis- 
trict, Tos Anpeies............ Pee eee 


trends in a changing world____-_-~--~- a 
World Health Organization contributions__ 
world’s developing areas need custom-made 
NINN sc oi cn ts carl sccas abana dbname main 
CHRONIC DISEASE 
ae a ee 
control, responsibilities of public and pri- 


outline of health agency and community 
a ae 
role of laboratory in diagnosis____.__--~- Z 
social and economic services__.-..-.------ 
CIVIL DEFENSE 
operational planning for environmental 
EE ES Ee ener a a eae me 
survey of essential medical items an- 
OO ey RR ee tea 
COCKROACHES 
el tele 
COMMUNICABLE DISEASE 


see also name of disease 

fluorescent antibody techniques for identi- 
Seaton of patenes............6....1506s- 

foodborne and waterborne outbreaks, sum- 
NN iti state heiigisicinoveh acaba causes dbanelaeniensieiaabiaehe 

international population movements as aids 
to control - SSE Ren x Relea es  éielade 

CONFERENCE REPORTS 

American Orthopsychiatric Association, 
a ee neceansacai aN anes 

American Public Health Association, 85th, 


1957 _- : = 


1150 
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*193 
248 
1136 
30 
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1136 
*1070 
*982 


*1035 


647 


997 


884 
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CONFERENCE REPORTS—Continued 

Conference on Animals Diseases and 
man Health, 1957_____~- ee 

Conference on Man and Environment, 1958__ 


Hu- 


Middle States Public Health Association, 
1958. 
National Conference on Hospital-Acquired 


Staphylococcal Disease, 1958, introduction, 
recommendations, and résumé________-_- 
National Conference on Nursing Homes and 
and Homes for the Aged, first, 1958______ 
National Food Conference, 1958___-__-—_- 
National Health Forum of the National 
Health Council, with National Advisory 
Committee on Local Health Departments, 
10th, 1958, urban growth_ : 
National League for Nursing, 1956, conti- 
Gly GE POTIONS COIR. nce. 
National Tuberculosis Association and Na- 
tional Conference of Tuberculosis Work- 
ers, 1958 meetings, status of tuberculosis_ 
State and Territorial Dental Directors Bien- 
nial Conference, 1957, dental services for 
special groups____~- 
United States-Mexico Border Public Health 
Association, 16th, 1968_................ 
CORONARY DISEASE see Heart Disease 
COXSACKIE VIRUS 


infections in six midwestern States_____- 


DEATH CERTIFICATES 
consistency with diagnostic data__._--__ 
DEATH RATE see Mortality 
DEATHS 
Cronin, John W. ; 
Hoskins, John K._ . 
DENTAL CARIES 
prevention, comparison of topically applied 
sodium fluoride and stannous fluoride____ 
prevention, stannous fluoride clinical study, 
ES ae ee eee ee ae ee 
DENTAL HYGIENISTS 
nutrition quiz as training device_____-_- ~ 
recruitment tied to increased responsibil- 
ET etree ee een heskiniieaticeddaisacaaeabi houtcuainn 
DENTAL SERVICES 
expenditures fee, urhan.................4...-.- 
for special population groups, conference 
report__ 
needs in South forecas 
DENTISTS 
national shortage, estimate ________-_ a 
seminars on dental public health for dentists 
in local public programs, Massachusetts_-_ 
State health agencies’ role in overcoming 
manpower seertieees...._...._................. 
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DISEASES 
incidence, relation of environmental factors 
to (summary, Public Health Monogr. No. 


EE ee 
incidence, Mexico _____-_~- 


DIARRHEAL 


seminar, recommendations, United States- 
Mexico Border Public Health Association 
oe 
DIPHTHERIA 
immunity status in school seniors and 
adults, Montgomery County, Md___----~-- 
incidence, United States, 1956____-_--~- 
DISEASE OUTBREAKS 
see also Epidemics ; name of disease 
summary of foodborne and waterborne out- 


breaks, 1967............ SERS nT On Soe Ee 
DRUGS 
and medicines, review of recent develop- 


I I iiintcinwanmnnnnndes 
chloramphenicol, efficacy in preventing ty- 
phoid fever carrier state____..-- _--~-- 
opiates and opiate antagonists (summary, 
Public Health Monogr. No. 52)_ ~----____ 
vancomycin and kanamycin, use against 
staphylococcus - 
DYER LECTURE 


history, 


influenza epidemiology, and spec- 


ulation_____- 


ECONOMICS, HEALTH 
see also Health Insurance 
definition of- Peete ee ae 
dental expenditures, urban____ _ ieeilieiniecciataan 
formula for computing budgets of combined 
city and county health departments__-_-_ 
free medical care in cities__._............-- 
Internal Revenue regulations on medical 
deductions announced_____--.-_----_-__ 
medical expenditures, farm-operator fam- 
EE ee A a ee Te Re 


EDUCATION, PROFESSIONAL 


see also Grants and Fellowships; Training 
Courses; Announcements, Schools 
Commissioned Officer Student Training and 
Extern Program, PHS 
environmental health, financial aid  ——- 
heart disease course for multidisciplines, 
University of Oklahoma______________~_ 
nursing home staffs, Saginaw, Mich_______ 
programs for milk plant operators________ 
public health conference announced______ 


records personnel, opportunities and 
EER EAD Re Cee RE 
sanitarians for Eskimo villages____________ 
science and mathematics teaching in pub- 
| EN ae a Ae Ie EE POS 
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EDUCATIONAL, PROFESSIONAL—Continued 
health for den- 
Massa- 


seminars on dental public 
tists in local public programs, 
chusetts__-_ 

study group on teaching social and preven- 
tive medicine, Manila, 1957__.-_-.-_----~- 

venereal disease workers in Mexico__- - 

EDUCATION, PUBLIC 

Asian influenza, 1957 epidemic, public in- 
formation and education program __-__-_- 

factors in successful communication 

for the aged__-_ 

gaining status and support 
health in schools_- ae 

Hall of Health, Smithsonian Institution___ 


Ser teaching 


health agency’s annual report televised__ 
home accidents, helping housewives pre- 
Te on Tee oe 


intern: vaieual seminar, London, 1958___- ~~ 
needs expressed in public opinion surveys_- 
public health and medicine exhibit, Brussels 
Li 2, Se 
EMPLOYMENT 
availability of older 
Public Health Monogr. No 
\NCEPHALITIS 
arthropod-borne, 
arthropod-borne, 
North America_____-_~_-~- ai 
St. Louis, 1933 outbreak, ephiemieteny aniakbad 
ENTERITIS 
epidemic attributed to contamination of city 
water through cross-connection__________ 
ENVIRONMENT 
modern, health hazards___--_ 
EPIDEMICS 
Asian influenza, 1957, administrative history 
of PHS program-_-_-_-_-- 
Asian influenza, 1957, mobilization of pri- 
I iii tin cc ciichiciiinanincienieiaieeniaines 
Asian influenza, 1957, surveillance report_-_ 
enteritis, attributed to contamination of city 
water through cross-connection 


people 


. 


(summary, 


a 
relationships, 


incidence, 
vector 


mortality in 1957-58 influenza epidemic, 
Ee ae eae 
planning for, lessons from Asian influenza 
en ae Re 
streptococcus (group A beta hemolytic), 
foodvorne........... siiedeaaianiaa ais 
EXHIBITS 


domestic migrant worker, PHS - 
environmental research, RATSEC____  --~- 
Hall of Health, Smithsonian Institution____ 
PHS recruitment 
public health and medicine, Brussels World 

_; ne 
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180 
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FILMS AND FILMOGRAPHS 
fedes aegypti survey techniques___-_- 
we ee 
Backsiphonage and cross-connections, An 
introduction____ ve ndita 


Child care problems of physically handi- 


capped mothers__-_ _ aouktateeaie 
Collection and shipment of insects Rare 
Engineering your health " odeaae 
“For the Nation’s health” 
Laboratory diagnosis of ringworm in ani- 
mals. I. infections II. 
Trichophyton infections——___- 
PHS recruitment cee ieateieat 
Public health problems in mass evacuation 
FISH 
poisonous species - 
FLEAS 


as carriers of 


Microsporum 


murine typhus, recurrence 
after eradication 
FLIES 
control by burial of refuse studied_ a 
FLUORIDES AND FLUORIDATION 
comparison of topically applied sodium flu- 
oride and stannous fluoride in dental 
caries prevention______~- 


excessive fluoride in water and bone chem- 


istry, comparison of two cases ; — 
fluoridation system for private homes se 
fluoride deposition in human bones after 
prolonged ingestion of fluoride in drinking 
water A : eres 
microscopic findings in human bones after 
prolonged ingestion of fluoride in drink- 
ing water__ See ae ee Se 
precision in maintaining established level 
of fluoride adeeb abipioaictsnsh aa batipbeesaailaeiidaie 
stannous fluoride, clinical study, Minnesota_ 
status of controlled fluoridation, United 
States, 1945-57- icekeniciecd cei 
FOOD 
see also Milk ; Nutrition 
additives pose problems ieicasihe 
additives, safety requirements under 


1958 
legislation me ie oe Seer e 
Federal and State poultry programs 
National Food Conference, report___ 
processing, need for study on effects of__-. 
recommended ordinance and code for food 


vending machines 
FOOD POISONING 
group A beta hemolytic streptococcal infec- 
tion, foodborne epidemic_____ See ale 
summary of outbreaks, 1957__ Bors 
FRONTISPIECES 
January—dental care 
February—early routes of Asian influenza 
spread 
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FRONTISPIECES—Continued 


March-——Hall of Health, Smithsonian Insti- 
tution 
April—rural medical care 


May—Mexican school children learn about 
malaria eradication 

June—health services for the aged 

July—the public health nurse 

August—sanitation project in Na 
Thailand 

September—urban growth 

air pollution, Pittsburgh 
Paul Ivanoff, Alaska’s 

Eskimo sanitarian 

PHS quarantine boat 


Ngoo, 


October 
November first 
December 
GRANTS AND FELLOWSHIPS 
graduate fellowships in public health for 
social workers_______. eek 
health education fellowship program, 


his- 
tory 
health research facilities, PHS 
nurse traineeship program announced 
GRANTS-IN-AID 
reappraised 
HAWAII 
communitywide reporting of pregnancy 
HEALTH INSURANCE 
coverage for mental illness 
Health Insurance Plan of Greater New 
York, statistics on members 65 years 


and over 
Windsor Medical Service plan 
HEARING 
audiometric testing of school children, 
Reading, Pa 7 
HEART DISEASE 


coronary, methods of studying the ecology 


very of Cees... ........................ 
mass surveys for, controlled evaluation of 
observations on epidemiology. sia teueue ocean 
rehabilitation of the cardiac 
HEMIPLEGIA 
nursing care for hemiplegic patients, con- 
ference recommendations es 
HEPATITIS 
prevention concepts, excerpts from Proceed- 
ings of the Third Conference of the Indus- 
trial Council for Tropical Health, 1957__ 
viral, Im man and enimais....._........... 
HISTOPLASMOSIS 
serologic changes ac- 


X-ray, and 


companying infection 


clinical, 


bd | A 
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HISTOPLASMOSIS—Continued 
reactivity to blastomycin and histoplasmin 
skin tests, relation to CF tests, 2-year 
IE Seen a oe ee es 
transmission by bats__- 
HOME ACCIDENTS see Accidents 
HOME CARE 
as extension of hospital care______--_----~ 
of tuberculosis in low-budget countries____ 
HOSPITALS 
as community health centers___-.--------- 
physicians’ private offices in hospitals in- 


creasing____-~- 
services needed by chronic disease patients__ 
staphylococcal infection acquired in, effect 


Oe ii decd eeicctdtaitmawenmee 
staphylococcal infection acquired in, na- 
tional conference, 1958, introduction, rec- 
ommendations, and résumé____--------~ 
staphylococcal infection, review of recent 
investigations, Great Britain_____- = 
treatment of tuberculosis in general hos- 
NI sas cenatactoncatie~ cc saaicinsaiat ck esbarinches todiots daceianalincsbocieca 
HOSPITALS, MENTAL 
measuring patient population changes___~— 
mortality in State mental hospitals, Mich- 
I 
statistics, progress in reporting_ ~~~ wins 


IMMUNIZATION 
see also Vaccines and Vaccination 
immune milk may protect humans___----~- 
INDIANS, AMERICAN 
a | es 
INDUSTRIAL HYGIENE 
Health 
INFANTS 
Infant Care (Children’s Bureau  publica- 


see Occupational 


et Se ee ene 
neonatal response to DTP vaccines_______- 
perinatal mortality conference, New York 

Academy of Medicine ____~- 

INFLUENZA, ASIAN, 1957 

administrative history of PHS program___-_ 
Armed Forces control activities_____.____ = 
history and evaluation of vaccine_______~- 
| eS 
I eect 
mobilization of private physicians_____ ~~ 
National Health Survey, U. S., data_______~ 
PHS film, publications, and articles, list_ 
public information and education program __ 
research programs ___ _-~~~- 
surveillance report__ 


INFLUENZA, OTHER 
Berta epidemic. 1860...................- 
INS. Fite stnte. dc sacsacparbunceteaaaseainsnsscedeonen 
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*750 
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1100 
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INFLUENZA, 


OTHER—Continued 


emergency recruitment, 1918____ . 158 
epidemiological and prevention studies - 
the Commission on Influenza__..........  *133 
history, epidemiology, and _ spec alation 
(Dyer Lecture) _____- *165 
mortality in 1957-58 epidemic, "United 
States____- : *803 
vaccines, 1919___- 132 


INSECTICIDES 


insect resistance, investigations by Com- 
municable Disease Center, PHS *1126 


INSECTS 


see also name of insect 


studies of aging in 1114 


INTERNATIONAL HEALTH 


see also World Health Organization 


anthrax in man, world incidence __________ *22 
developing areas need custom-made child 
health programs______ se adicsbdindeadhdeaaminlaebansas 251 
health services, Afghanistan dita sccaieaiibdediiieh *418 
health services, Latin America. __.__----__ 258 
international mail pouch___ 96, 179, 285, 354, 430, 


582, 598, 715, 818, 940, 1026, 1132 
international population movements as aid 


to control of communicable diseases_.... *42¢ 
sanitation program in Na Ngoo, Thailand__ 715 
unified health services, Malaya and Singa- 
0 Se oe aoe TR Se NT ee 
United States-Mexico border health activi- 
ties 1133 
worldwide growth in role of nursing— .. *412 
ISONIAZID 
treatment of tuberculosis in children __ 1137 
LABORATORIES 
evaluation of State-laboratory activities___ 245 
role in diagnosis of Asian intluenza *140 
role in diagnosis of chronic diseases *1070 
LABORATORY TESTS AND TECHNIQUES 
CF and HI tests on psittacosis-LGV serums, 
comparison —______ eee 5 acaraei «ae 
fluorescent antibody tec htnien for identifi- 
cation GE POEROOUNE... ...ccncccccccuccne.. BS 
Kolmer complement fixation test, use of 
plastic trays ___-~- Lee ener . 656 
poliovirus isolation and “identifica: ‘ation from 
KB cells grown in tissue cultures_____.. *541 
staphylococcal enterotoxin, serologic pro- 
cedures for detecting___--_- : . *599 
TPI and TPCF tests in Mesmietie prob- 
lem patients_________- : ss *210 
variation in three staphylococcal typing 
ESTES . ae amadadd . *465 
VDRL tests, method of stabilizing antigen 
emulsions _.-—----- acento : FR36 
1153 








LEGAL NOTES 
interstate shipment of milk___--~~~-- acacia 
gsanitetion, private weils..................... 
water pollution control__- 
LEGISLATION 
affecting health, passed by 85th Congress_- 
legal criteria for evidence of alcoholic in- 
toxication, Washington, D. C 
State, mental health, 1957__.............~- 
Water Pollution Control Act, 1956, aids 700 
communities eee 
LEPTOSPIROSIS 
in man . 
LEUKEMIA 
mortality 
1921-55 
LISTERIOSIS 


public health problem - 


trends in the United States, 


MAMMALS 
small, calculating home range and density 
of (summary, Public Health 
No. 55) 
MANPOWER 
dentists, estimate of national shortage__ 
MATERNAL HEALTH 
see also Pregnancy 
breast feeding variations by social class___ 
World Health Organization contributions__ 
MEDICAL CARE PLANS see H 
MEDICAL SERVICES 
expenditures by farm-operator families____ 
free medical care in cities 
medical care responsibilities of health and 
weitere Geparementt...... occ iccinonses = 
study of medical care requirements needed_ 


MENTAL DEFICIENCY 


climate 


Monogr. 


-alth Insurance 


and diet during 
coi SALES Tee EG RE ee a eee 
MENTAL HEALTH 


economic use of child psychiatrist’s time in 


related to preg- 


ee a aa 
epidemiological method for measuring child 

ce 
health department actvities, 
Cant... a 
in industry, report of PHS survey il 
interpersonal relations institutes for public 


Costa 


Contra 
County, 


ee en ne er 
orthopsychiatric approach, conference re- 


psychiatric consultation for nonpsychi- 
atric workers (summary, Public Health 
Monogr. No. SS) .............. Seman 
psychological preparation for surgery______ 
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257 


229 


231 


232 


*619 
24 


231 
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MENTAL HEALTH—Continued 
rehabilitation program for discharged men- 
tal patients 
school programs evi vented. bclaiinraasipaleiaidiaiiats 
State legislation, 1957__ 
MENTAL ILLNESS 
coverage by health insurance_________---_~-- 
evaluation and treatment of older 
in need of psychiatric care 


persons 


schools as source of help for the disturbed 


child seheiedihdadiet aatieaniddseeiiaesaebamen teas 
MIGRANTS 
domestic migrant worker, PHS exhibit—_- 
Mexican agricultural workers, syphilis diag- 
nosis and therapy iiiieaaate 
Migratory Labor Notes, publication re- 
a Eases * = 
public health program in U nited States - for 


Mexican workers 
MILK 
immune, may protect humans 
interstate shipment, legal note 
radioactivity in : 
sanitation honor 1956-57 
1956-58 


roll, 
sanitation honor roll, 
training programs for milk plant operators 
MONOGRAPHS 
No. 51. Availability for work: 
ease and limitation of activity by Philip 
(PHS Pub. No. 556). Sum- 


Chronic dis- 
S. Lawrence 
mary article 
No. 52. 
review 


Opiates and opiate antagonists. A 
of their 
relation to clinical problems by Abraham 
Wikler (PHS Pub. No. 589). 
a ae Sica ilistctieribcas fe 

No. 53. Psychiatric for non- 
psychiatric professional workers by 
Beulah Parker (PHS Pub. No. 588). 
Summary article sodeeashchiaiatencoakanaiia Remade 

No. 54. Relation factors 
to the occurrence of enteric 

eastern Kentucky by D. J. 

F. O. Atchley, M. J. Wil- 

S. F. Welch (PHS Pub. No. 

article 


mechanisms of action in 


Summary 


consultation 


of environmental 
diseases in 
areas of 
Schliessmann, 
comb, Jr., and 
591). 
No. 55. 
density 
Calhoun and James U. 
No. 592). 
MORBIDITY 


see also name of disease 


Summary 
range and 
mammals by John B. 
(PHS Pub. 


Caleulation of home 
of small 
Casby 


Summary article 


among American seamen, hospital statistics_ 
anthrax in man, world incidence__ juchaienit 
diphtheria, United States, 1956 -..._______ 
duration of illness among Air Force person- 

a 
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998 
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MORTALITY 
among American seamen, hospital statistics_ 
influenza epidemic in United States, 1957- 
OTTO sk sccescks 2 ek elena le eich hed i caiiaaeinias 


leukemia, trends in United States, 1921—55_ 
statistical relation to tobacco smoking 
ON ee eee 
MULTIPHASIC SCREENING 
in low-income area (East Harlem Health 
District, New York City) .......____-___ 


NATIONAL HEALTH SURVEY, U.S. 
acute upper respiratory diseases, current 
eae Sear ae ten Sey ae eS 
days of limited activity due to disability, 
SUR TRNOE . MOi nities. 
injuries, July-December 1957_......----_- 
physician visits, July-September 1957 
NEOPLASMS see Cancer; Brain Tumors 
NEWCASTLE DISEASE 
occurrence in man and poultry____- 
NUCLEAR ENERGY 
see also Radiation 
control of public health hazards, administra- 
tive aspects__ 
NURSES 
opportunities for, in Public Health Service 
Secreiimen? GUOCORER... « «<n cities 
traineeship program conference announced_ 
NURSING HOMES 
improving patient care, St. Louis......__«- 
nursing home goals, conference report____ 
personnel study, Washington State________ 
training courses for staffs, Saginaw, Mich__ 
NURSING SERVICES 
amount of service resulting from referral 
ee iit cite cee 
continuity of patient care between hospital, 
clinic, and home, conference report2_____ 
for hemiplegic patients, conference recom- 
mendations 


priorities in  palillie tare nursing iaidaediiada = 
worldwide growth in role of nursing______ 
NUTRITION 

emotional aspects of eating patterns______ 
food enrichment in Orient________________ 
food enrichment, synthetic__.._.____________ 
function of trace elements, plants, and 

IIE Scitgnaguia ec aick cue oi aide 
method for determining environmental in- 

fluences on eating habits__........_____ 
National Food Conference, report.__-._~_- 
quiz for dental hygienists as training 

I eccrceeeine cedar ecient ko ones 
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*46 
699 
*85 
*S19 


*627 


OBESITY 
dieting inadequate for obese people______~- 
OCCUPATIONAL HEALTH 
gains in industrial safety.................... 
mental health in industry, report of PHS 
I ie silicic dicrctcicnncmtseaenbaies 
program at University of Minnesota- 
silicosis, history and current status 


PATHOLOGY 
role of clinical pathologist in research 
PHYSICIANS 
clinical pathologist in research 
private offices in hospitals— 
POISONING 
see also Food Poisoning 
copper, caused by carbonated beverages from 
vending 
fish, epidemiology, 
treatment, prevention__ 
lead, in children, pica as cause in low- -in- 
come areas... “ — 
law requiring li sbeling of hs vanehene 


machines____--__ 
clinical characteriatics, 


“model” 
substances___- 
POLIOMYELITIS 
incidence in Idaho after 
vaccine____-_ a 
vaccination campaign in Buc xs County, ; = 
vaccination campaign in Salt Lake City, 


use of live virus 


ES Se eee ee ey es See 
vaccine, fourth injection recommended in 
ELE EN ee i 
virus, isolation and identification from KB 


cells grown in tissue cultures_____---- 


POPULATION 
effect of changes on health services wie 


POULTRY 


Federal and State programs_______-_~~-. 
PREGNANCY 
age of women at completion of childbear- 
tai ail 
communitywide reporting, Kauai, ‘Haw aii_ 
mental deficiency in child related to ¢ imate 


and diet during ae saith 
PUBLICATIONS 
Accidental injury statistics (PHS Pub., un- 
numbered) —_ ; eed weil 
Administrative medicine. “Transactions of 
the fifth conference, October 29-31, 1956 
(Josiah Macy, Jr. Foundation) —~ ~~ --- 
Air over Louisville (Jefferson County and 
the City of Louisville, Ky.) -~~- 
Animal disease and human health (Annals 
of the New York Academy of Sciences; 
vol. 70, art. 3; June 3, 1968)... .-_.. 
Barbiturates as addicting drugs (PHS Pub. 
PR ED winicittiintitiinbinane Te a eee 


— 
227 
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312 


*525 
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PUBLICATIONS—Continued 
Bibliography of medical reviews, vol. 3 (Na- 
tional Library of Medicine) ~----------- 
Bibliography of space medicine (PHS Pub. 
No. 617; Public Health Bibliography 
Series No. 21)........ ieakeaenrinidacgianaetnieataeions 
Biological products (PHS Pub. No. 50, re- 
vised 1957) ____- 
Births and neonatal deaths by birth weight: 
Reporting areas, 1952-54 (Vital Statis- 
tics—Special Reports; Selected Studies; 
vol. 47, No. 1, Dee. 16, 1957) ____- Lanes 
Cancer quacks (PHS Pub. No. 559) _ 
Characteristics of the population with hos- 
pitalization insurance, September 1956 
(SSA Research and Statistics Note No. 


and patient referral procedures (PHS 
Pub. No. 284, revised 1957) 

Communicable Disease Center. 
activities (PHS Pub. No. 599) 

Comparative mortality among metropolitan 
areas of the United States, 1949-51. 102 
causes of death (PHS Pub. No. 562) 

Comprehensive program for 
tion control for the Meramec River 
(PHS Pub. No. 553: Water Pollution 
Series No. 72)__ U Z 

Control of domestic 
Pub. No. 563) 

Control of silicosis in Vermont granite in- 
dustry (PHS Pub. No. 557) 


Report of 


water pollu- 


susin 


rats and mice (PHS 


Cost analysis for collegiate programs in 
nursing. Part I. Analysis of expendi- 
tures. Part II. Current income = and 
other resources (National League for 


Nursing and PHS Pub., unnumbered) __ 
service corporation. A new = ap- 
dental (PHS Pub. No. 


Dental 
proach to 
570) SALE. Se — 

Dermatophytes. New methods in classifica- 
tion (PHS Pub., unnumbered) ae 

Digest of prepaid dental care plans, 1958 
(Paes fee. 20. S60) ..~ 24... 

Directory of full-time health 
1957 (PHS Pub. No. 118, revised 1957) __ 

Directory of medical and biological research 
institutes of the U.S.S.R. (PHS Pub. No. 
ED jccknlbabioisesnas : see ncaa ate 

Directory of State and Territorial health 
authorities, 1958S (PHS Pub. No. 75, re- 
vised 1958) ___- inc 

Domestic agricultural migrants in the 
United States; map and table (PHS Pub. 
No. 540) __ es ee ae 

Edueation, training, and utilization of sani- 
tary engineers (National Academy of 
Sciences, National 
, see LS Fe, Sa 


loeal units, 


Research Council 
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PU BLICATIONS—Continued 


Evaluation of obstetric and related data 
recorded on vital records and hospital 
records. District of Columbia, 1952 (Vi- 
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Center Patient Pub. No. 1) 

Proceedings, 1957 annual conferences. Sur- 
geon General, Public Health Service, and 
Chief, Children’s Bureau, with State and 
Territorial health officials (PHS Pub. 
No. S80) s 

Proceedings of symposium on coccidioido- 
mycosis, 1957 (PHS Pub. No. 575) 

Public exposure to ionizing radiations. 
What public health personnel need to 
know (American Public Health Associa- 
tion) en 5 

Public health and hospitals in the St. Louis 
area (American Public Health Associa- 


A collection of case studies (PHS 
Pub., unnumbered ) —_ ‘ 

Public health records and related materials 
(PHS Pub. No. 612) ; 
Public participation in medical screening 
programs. A sociopsychological study 

(PHS Pub. No. 572) EE 

Public sewage treatment plant construction, 
1956 (PHS Pub. No. 549) -_------ 

Published scientific papers of National Insti- 
tutes of Health, 1957 (PHS Pub. No. 618: 
Public Health Bibliography Series No. 
| a ee ro ‘ "i 

Rabies: Methods in laboratory diagnosis 
(PHS Pub. No. 568) 

Readings in Medical Care (Association of 
Teachers of Preventive Medicine) __~ 
Refuse collection and disposal. An anno- 
tated bibliography, 1956-1957 (PHS Pub. 
No. 91; Public Health Bibliography Se- 

ries No. 4, supplement C) = 


62 


Tt 


763 


1058 


1058 


1145 








PUBLICATION S—Continued PUBLICATIONS—Continued 





Register of air pollution analysis as of Jan- Toward a healthier world. Your career in 
uary 1, 1956 (PHS Pub. No. 610)___--- 10538 sanitary engineering (PHS Pub. No. 
Rehabilitation of deaf-blind persons. A 579) - Re LE ae ee ee 380 
manual for professional workers ( Indus- Trachoma manual and atlas (PHS Pub. ' 
trial Home for the Blind)_-_______-_-_~ 860, 956 RE eee ee ee cng ee dail 865 
Relationship of marital status to hospital Training program of the National Enatitute 
utilization and of insurance ownership of Mental Health, 1947-1957 (PHS Pub. 
to methods of paying for hospital care, a er ee Sas eee eae, 957 
year ending September 1956 (SSA _ Re- Tuberculosis beds in hospitals and sana- 
search and Statistics Note No. 25)_..-._ 959 toria, May 1, 1957 (PHS Pub. No. 518)- 764 
Reported tuberculosis data, calendar year 20th anniversary of the National Cancer In- 
1955 (PHS Pub. No. 560) - etenel bait 191 stitute. Commemorative symposium 
Research and education in vhen unatic a (Journal of the National Cancer Institute, 
eases. Transactions of the second na- wel. 1 Ant 27)... 82 
tional conference (Arthritis and Rheuma- Uniform definitions of home accidents (PHS 
tism Foundation and the National Insti- a Mie re z 7 _ 762 
tute of Arthritis and Metabolic Diseases Urban fringe sanitation. A selected bibliog- 
of the Public Health Service) sae a raphy (PHS Pub, No, 583)_-----------_ 474 
Research attack against cerebral palsy Using your community's health resources 
(PHS Pub. No. 552) ------_- ---- 865 (Dept. Agriculture Rural Research Leaf- 
Research grants and awards, National In- let No. 5) e as 1145 
stitutes of Health, 1957 (PHS Pub. No. VD fact sheet, 1957 (PHS Pub. No. 341, 
571) ------------- ---- - --- 380 | EE Te ee _. 959 
Research publica ‘ations of the Ni itional Vending of food and beverages (PHS Pub. 
Heart Institute, January 1953-June 1958 No. 546) ______. Raith. CREE _ 764 
(PHS Pub., unnumbered) -.-.....-.--_- 957 Vital statistics of the United arate , 1956. 
Review of mental health in industry (PHS Vol. II. Mortality data (NOVS Pub.)__ 958 
Pub., unnumbered) ......._........... 24 ° 
School health services. <A selective review QUARANTINE 
of evaluative studies (Children’s Bureau - . , 
i Mi 956 measures against entry of yellow fever into 
s : c United States, FPrHS.................. *1101 
Selected materials on staphylococcal disease 
(PHS Pub. No. 627)- -- 1145 RADIATION 
Sewage and water works construction, 1957 
(PHS Pub. No. 608) 958 see also Nuclear Energy 
Simple goiter (PHS Pub. No. 100; Health as public health problem__------------...  *19%7 
Information Series No. 56, revised 1957). 474 control of radioactive liquid wastes, Penn- 
Socioeconomic characteristics of persons sylvania___--~------------------------- *895 
who married between January 1947 and detection through hair-root changes___- 282 
June 1954: United States (Vital Statis- Division of Radiological Health, PHS, estab- 
tics—Special Reports; Selected Studies; lished - ee ee eee ee a 200 
vol. 45, No. 12, Sept. 9,1957)______..._._ 192 hygiene, growth cheesy ee 38 
Sources of morbidity data, listing number 5 National Advisory Committee on Radia. 
1957 (PHS Pub. No. 565) ___.__- 380 tion, PHS, established_______-__- wide: “ae 
State occupational health programs (P HS protection program authorized by New Jer- 
Pub. No. 605) Se Sy ois, Me sey State Legisiature........_._............ a 731 
State personnel in official and voluntary public health hazards created by___~-~-~- 232 
agencies concerned with agricultural mi- radioactive particles in atmosphere, Cincin- 
grants (PHS Pub., unnumbered) _- casks 763 nati, Ohio eee eennnnnea------------- 9B 
Statistical summary of sewage works in radioactivity in milk, study of___._._._-___--._ 638 
the United States (PHS Pub. No. 609) 1145 reduction of radiation exposure in photo- 
Strike back at stroke (PHS Pub. No. 596)_ 764 fluorography _-~-_~~_-- mean ewan ne= *596 
Summary of health and ee statistics study of hazards, New ‘York University- 
(PHS Pub. No. 600)______________._____ 865 Bellevue Medical Center____....--..-... 473 
Survey of compounds which have been X-ray casefinding programs in tuberculosis 
tested for carcinogenic activity, supple- control, PHS statement__--~~----------- 83 
ment 1 (PHS Pub. No. 149)__-___--_._._.__ 380 RATS 
Taking care of diabetes (PHS Pub. No. as carriers of murine typhus, recurrence 
| aa A ee ee 


1158 Public Health Reports 











S—Continued 
aging 


RATS 
studies of 
III a: i esa sieh cack. d cad eningioeeine peeaialendem aoa 
RECORDS 
hospital, supply information to physicians__ 
improvements needed in health department 


and longevity in special 


ee _ tae 
trained records personnel neoted. Be NTRS Ia 
RECRUITMENT 
accomplishments of Commission on Health 
Careers, National Health Council__--~~~- 
Commissioned Officer Student Training and 
Merhern Pregtem, Pipe .nnnc.ss.nc+.-= 
nurses, functional study suggested_________ 
visual PHS_ 
REHABILITATION 
and local health departments. = 
effects of disability pension__ << 
in San Mateo County, Calif = — 
of cardiac.._..... a 
of deaf-blind, publication of f guide meneal. 
new section of Excerpta Medica announce ed_ 
program for mental patients 
evaluated.............. santeodiaed 
RESEARCH 
funds allocated by 
cies, 1956_ 
lag in States and loc alitic Ss Panre ; 
medical, estimate of expenditures in 1970__ 
medical, on air pollution, review of progress_ 
role of clinical pathologist in-_.______~-- 


RESPIRATORY DISEASES 


aids, 


discharged 


voluntary health agen- 


new hemadsorption viruses found in chil- 
dren with —__-_- Se a ae 
upper, acute, current date from U. S. Na- 


tional Health Survey ; pee ere rie : 
RETIREMENT 
histories of newly retired to be studied__- 
longitudinal study, Cornell University___—- 
RHEUMATIC FEVER 
prevalence exceeds reports, Minnesota — 
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air pollution, Universities of North Carolina 
and Minnesota Schools of Public Health 
University of California 
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technic Institute 

environmental health, CDC__ e 

environmental health, specialized, RATSEC 
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